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OR, 


GUNTER'S LINE 


Newly reQifed by Mr. Brows 
and Mr. Atkinſon? Teachers of 
the Mathematicks. 


Fitth for all Artiſts for Meaſuring 
% and Building. 

| Whereinto is now alſo inſerted the Con- 
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ſtruRion of the ſame Rule, and a farther: 
Uſe thereof, in Queſtions that concern 


Aſtronomy, Gaging of Veſlel, d ? a 
Dialling, Militar Orders, Y 
Geogra 4 Intereſt and 
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Worthy Friend, 


| AND ABLE 
| MATHEMATICIAN 


* Mr. Fobn Collins 


OF 


LONDON. 


} S1R, 

N this pa ,\ having rw, 7 
WV rhe Inf __ (whoſe 

' ſes Texplain in this little Treatiſe ) = 

ye ſedof ſome of the conveniences 

| thereof, I was given to underſtand by 
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Ot lorg after my Arrival in 


The Epiſtle Dedicatory. 
divers, that if pains were beſtowed up- 
5n that Subjet , the Labour therein 
raken might. obtain good Reception : 
Thus (to ſay truth ) hath givenme En- 
couragement thereof to ſay ſomewhat, 
and (having cauſed it to ſee the Light ) 
to ſhelter it unatr your Protettion ; Ne- 
vertheleſs: you! ſhall pardon me, for that 
by preſumng to procure unto jt from 
#hence zany and Recommendation I 
have expreſſed a willingneſs to teſtifie 
5 7 on F | Pies 


Your Servant, 


Edmond Wmgate. 
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k Mongſt the many, rare Ef- 
tects produced by the no- 
ble Invention. of Logari- 

thmes,. the projettion of the Rule of 
Propartion'iS not the leaſt, which be- 
ing,fixſt diſcovered ;by that Learn- 
ed and nduſtrious Artiſt Edm.Gun- 
ter (late Profeſſor of . Aſtronomy in 
Greſham Colledge, London, decea- 
ſed) was.Þby me (in + Anno 1624.) 
tranſported into Frazce ,, and thexe 
communcazed to moſt of the chiet- 
EA 4 cſt 
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eſt Mathematicians then reſiding in 
Pars, who apprehending the great 


benefit that might accrue thereby,. 


importuned me tq expreſs the uſe 
thereof in the French Torigue;zwhich 
beingperformed orUngy I was 
adviſed by Mr.” Alktanzie ( 
Chief Ingenier) to dedicate my 
Book to Adenſieur., the then King's 
only Brother,now Duke of Orlearce: 
Nevertheleſs this Work (4s it iwas 
there publiſhed ) coming forth as 
an Abortive, the publiſhing thereof 
being ſomewhat haftned, by reaſon 
an Advocate of Dijor in Burgiumd 
began. to print ſome Utes ereok, 
which 1 "had in'a friendly way<om- 
LT wipe hitmY 1 thought it 
not Y nebyico ſee the Light here in 
England, bros in'regard Mr. 
Gunter himſelf had learnedly- ex- 
plained theuſe thereof ini a far larg- 
er Yolume : -Howbeit: having' now 
of tate 'by reafon' of the preſent 
Troubles ) 'had' too much wee 
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The Preface: 
from my other Employments and 
Calling, to look back to thoſe Stu- 
dies, wherewKhin my-younger time 
I uſed to bulie my elf; And having 
alſo upon that occalion bethought 
my felt, how divers neceſſary :Addi- 
tions might be firtly inſerted into 
that Work, and many inconvenien- 
ces in the uſe of that - Inſtrioment , 
which before did -uſually incumber 
the PreCtitioner,might beremoved 7 
Lhave edventuredto let this'Tranf- 
tation appear ; In which you ſhall 
find expreſled, as. fuccinCtly and 
plainly as 1 could, the uſe of that 
Rule in the form as you! find-it' an- 
nexed to this Book ; !Not- that T 
would . confine any man to ule ſach 
a formand no other ,, but becauſe 
the Operations zre thereupon -uy- 
derſtood and periormed-moreiper- 
ſpicuouſly and plainly, then (as 
canceive ) they . would. bg ,- t'!the 
Lines were-theroupon, otherywile 
deſcribed ;, Howbcit the uſe —_— 
(© 
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of being in this form once gained, 
the Practitioner may then ule that 
way: of deſcribing it , which ſorts 
beſt with his own humor. 
 Havingtthus acquainted you with 
the occaſion of publiſhing this Trea- 
tiſe, leſt I may now expole it to 
prejudice, give me leave to premiſe 
theſe few Advertiſements follow- 
ing : Firlt, therefore, it is deſired, 
that -he , who intends to read this 
Book with profit , ſhould have a 
proper Geri#4 and Phaniie for the 
Anthematicks , not only ready to 
conceive Mathematical Notions ; but 
likewiſe able to wreſtle with them, 
and apt to take pleaſure in them : 
For, De guolibet l1gno non fit Mercu- 
Yi:. Again, it 1s expected he ſhould 
be aforzhand furniſhed with com- 
petent: knowledge in thoſe Scien- 
CeS;iR,3 1, In Arithmerick, he ought 
to be: acquainted with the Nature 
of. Numbers, whole and broken, ab- 
ſoluteand relative; with Numera- 
tion, 


wa 


: 
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tion, Addition; SubſtraCtion, Mul- 
tiplication , Diviſion , the Rule of 
Three; direct and inverſe; withthe 
Nature and Extraction of Roots , 

Square and Cube 3 And with the 
right uſe.of Logarithms: 2, In Ges 
ometry , to be verſt in the Do&trine 
of Triangles » Plain and ſpherical, 
and (in ſome competent meaſure) to 
know their. natnre,, together with 
the way and reaſon of their dimen- 
lion 5 As alſo the dimenſion of ©- 
ther Geometrical Figures : 3. In 
Aſtronomy, Dialling, and Geography, 
to underſtand that. the Problems 
which concern-them , are reſolved 
by the particular application of the 
Doctrine of Spherical Triangles 
to thoſe ſeveral Sciences : 4. In 
Navigation, to be indifterently well 
read in ſuch Authors as have ex- 


plained that Art, and to be able 


therein alſo to make nſe of: the! Do- 

Ctrine of Triangles :! With: the 

knowledge of theſe things (l ſay) 
and 


The Preface. 
and the like he'ought to be (in ſome 
reaſonable ſort ) ſupplied , that in- 
tends to make a right and complete 
uſe-of this Treatife:: For,; none (l 
preſume) will expeCt'to find an in; 
tire Body of the A4athemaricks in 
this ſmall Bulk, which 1s only ins 
tended for an Ernchiridion or Manu- 
cl of ſuch Mathematical Rules and 
Analogies ,, as/ may (moſt properly 
ſerve for the reſolution -:of ,.Pro- 
blems , which may be wrought up- 
on this Inſtrunicnt:. And therefore 
I wholly refer the. Keader for dc- 
monſtrations and larger explanat!- 
ons of thematters inithis Book con- 
tained, to-the. further! fcrutiny of 0- 
ther Authors;:;Not. doubting” but 
that (upon due-peruſal hereof) he 
will find as much inſerted, as ſh il! 
be. thought. necellary.'to. diſcover 
the. manitold, and exquiſite uſe. of 
the ſame; Jnſiramenr. © Bub: here. I 
would- not be-miſtaken, asf 1: did 
tatally exclutteall others, who are 
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| not prepared withſuch-an Univer- 


fal Knowledge in the Mathemaricks, 
from having any capacity at all of 
underſtanding this Book-; For, if 
he be only in part acquainted with 
lome of the abovementioned Learn- 
ing , he may-be able to miake ule of 
this Inſtrument according to that de- 
gree of Knowledge' which he hath 
thereinz' For Example, it he only 
know Aulriplication aud \Diruiſion , 


| this Treatiſe 'will inſtra&@& hiny how 


to multiply and divide upon the'Rule, 


| and ſoinlike ſortof the reſt : How- 
1 beit (as I ſaid before) if he intend to 
| have an intire underſtanding of the 


nes of this!Inſtramen,he muſt be 
alſo furniſhed 'with-an intire knows 
ledge-of alt the! Mathemaricks ; be: 
cauſe- [it 1s ſubſervient to! every 
Branch of thoſe Sciences: And then 
the conveniency/ thereof | will have 
fuct Latirude'; that it wall not” be 
confined to thoſe uſes. only promi- 
ſed" im"'the Title of this Book , but 
| likewiſe 


The Prefate. 
likewiſe (by. the ' variety of Rules 
and Examples therein found) may 
be readily and fitly applied to other 
Arts. and Profeſſions not there'res 
membred ; As- namely, in Foreeficas 
tion 5 'the Ingenier;, may} here be 
taught how to find the Sides of his 
Polygonical Figures, the Lines of 
Fortification according to the Rules 
of that Art, the quantity of I'ren- 
ches andiRamparts ,. how to order 
and ' eſtimate the labour and work 
of Pioners, and the like. The Swr- 
veyor alſo may here furviſh himſelf 
with divers expeditious diſpatches, 
forthe taking of diſtances,;the ſum- 
ming up of Plots, being rſt . divi» 
ded-into Triangles, the diſtribution 
of 'Fields or Lordſhips ' to ſeyeral 
Perſons, the cutting off any part of 
a Triangle or Plot according to any 
quantity - propounded:,. Cc... The 
Ike:may. be ſaid of 7dufocky: Archis 
tetture, the ProſpettiesgQ wnptry, (7c. 
The Golaſmub allo , 'and dfmi-Ma- 
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ſter may here learn how to temper 
their Allegations : "The! Merchant: 
and-{radeſman, how to 'reſolveque- 
ſtions of Partnerſhip, and to caſt: 
up the value of their Commodities : 
The Fu#ice of Peace and High Con-. 
ſtable , how to rate a Town, Huin- 
dred, or County, &c. All which 
and mach more.muſt be. wholly-left 
to the diſcretion of. thoſe, that will 
take the - pains to underſtand the 
uſe of the ſaid Infrumen ; which 
(I perſwade my ſelf) no man (afte- 
rn ) will think 
much to undergo, conſidering the 
benefit hemay reap thereby, and tht 
delight he may take therein; For, 
by help thereof, and of a pair of 
Compalſles, only ſix Inches long, he 
may refolve with requiſite exaCtneſs 
ww Propoſition in;the' Arts and 
Sciences above remembred ( which 
comes within the bounds of ordina- 


ry practice) without the help of 


Pen or Paper, and ſhall thereby alſo 
perform 
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perform; more in one. hour, ' then 


otherwiſe (4 mean: by | ordinary A- 
rithmerich)) he ſhall be. able: to dif- 
patchin two whole days: 

; But it: may be objected, if this 
Inftrument.be 'of ſuch excellent 'uſe 
as is here pretended, why hath it not 
been heretofore of greater eſteem, 
It. hemg now. abaye- twenty years 
ſince /it was-firft invented ? This 
Objection may be anſwered divers 
ways: 1..It.1s no ealte matter to 
drive men out! of their old track, 
eſpecially, when they have enter- 
tained! an opinion:that there can be 
none better. 2.. Again;the uſe there- 
of-in the point: of Nambring upon 
the Rule ( which ought to be ac- 
counted the chiefeſt, and indeed the 
ground of all the reſt. ) hath: not 
been heretofore (under favour) ſo 
fully 'explained, as here 'you ſhall 
find it : For,, albeit (I confeſs) it 
were great preſumption in me to 
allume to my ſelf the reputation of 

| having 
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having better abilities to deſcribe 
any- of the -uſes thereof, then Mr. 
Greer himſelf had, whofirſt inveri- 
ted'it ;-yet. this | can 'aver 'mpon 
mine own knowledge, that - he did' 
forbear to explain the uſe thereof, 
becauſe he took it for granted none 
would meddle with it but fuch only 
as 'were already well able to under- 
ſtand howto number upon it, hav- 
mg before-hand acquainted them 
ſelves with the manner of Nambring' 
upon Scales, and with-the nature! 
of Logarithms : For, when after my 
retern out of| F/arce, I importuned' 
him to' make fuller explanation; 
how'to-nunwther upon it, to the end 
he uſe thereof might by that means 
& made more publick, his anſwer 
as, 1 hat it 'could not be expetted the 
ule ſhould ſpeak; Intimating there- 
y, that the 'PraQtitioner ſhould (in 
hat porntYrely mach upon diſcreti- 
n,and not altogether depend upon 
recepts-and Examples. But laſt- 


ly, 
\ 


The Preſate; 
Ty, the chiefeſt cauſes why this n-! 
—_ hath been hitherto obſcu-: 
red and the: uſes thereof no better. 
known - to-:the World, are: theſe. 
1, The Dithculty of deſcribing the 
Lines thereupon with convenient 
exactneſs: 2, The trouble of work- 
ing thereupon by reaſon -( ſome- 
times) of too large an /[extent-of the 
Compaſſes :-:3. ;'I heumportableneſs 
thereof, it-being requiſite for work- 
ing upon ſuch a Re (only two foot 
long)to uſe a pair of. Compalles of 
nine Inches : 4, The charge of pur- 


chaſing ſuch an /nſtrumgrt, made off 


Braſs or Wood ;. For, ,none but 
ſuch have been heretofore- uſed. 
For remedy of the firſt of theſe, I 
have cauſed the Plate , whereupon 
this | [nſtrument 1$ | Pripted ,. to: be 
protraQted;witha great deal of cz 
and circumſpettion, ;{ that I dar 
affirm it-to be as exaftly drawn (fo 
the main and moſt conſiderable Di 
viſions thereof ) as may be expect 
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ed from Art : For the-ſecond, hav- 
1- |ing-there | three | ſeveral Lines of 
X12 | Numbers by degrees one leſs than 
e.; | another, when -the Compalles are 
he | too little for'one, you may uſt'ano- 
nt: | ther, alſo Crof-work, upon the great- 
k- | elt Line will prevent the too great 
e- {extenſion 'of the Compaſſes; {6 
he.| that it will be- requiſite to'uſe with 
eſs | this Inſtrument (as it is now- contri- 
-k<1 ved) a pair of Compaſſes only fix 
zoth Inches long, as I- ſaid before ; and 
of | yet the Diviſions of this (I mean 
ur-{ upon the-/great Line of Numbers ) 
 offare near aslarge again, as thoſe up- 
Lotjon Mr. Gunter's Rule of the like 
ed. length : The third and fourth 'im- 
e, I|pediments may alſo be remedied , 
if in ſtead of Braſs or Wood you 
uſe the impreſſion of the ſaid Plate 
zrejupon Vellum or Imperial Paper, 
lare}which may either be rolled up and 
(for couched in a little Box,or otherwiſe 
Di4paſted upon a Ruler, either flat, to 
e&t4uſe at home, or round, to be carried 

Ca In 


The Preface, 
wa hollow Staff or Cane together 
with the Compalles , which are to 
be uſed therewith. Alſo divers ulc- 
tul conyentences ;ſhall you, meet 
withall, a this Edition of the;Rule; 
as namely, a readier way of finding 
out A4ean-Proporttons, the Extiaction 
of Roats by: tnſpettiononly; with] / 
out, aid of Pen ior -Compalles, and] 
the like;: Far further diſcovery 
all which 1 refer you to the:Book 1it-7 
ſelf, hoping/that my real intention] 7 
to advance. the Publick: Good will 
procurefrom-the Ingenuons Reade: 
a favourable conſtruftion of what] 
-hei ſhall therein? oi NOT wittull | 
miſtaken. | 
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THE USE OF THE 


Rule of Proportion in Arith- 
metique and Geometrie, 


CC —— 


CAP.I. 


The Deſcription of the States 
projeited upon the Rule of 


Proportion. 


Pon the frve Lines of the Rule of pre« 
portion, there aye !m ſeveral Scale 
projetted , viz. two wpon each com- 
mon or muadle Lime , the one kawing 
the Diviſions there f ſhorting, dawn=- 
wards, ts other. was So the ' 
firit rwa Scales meer tpen rhe 

middle or common Line a, b, the next two upon the 
Linec. d, &c. 

Tie uppermoſt or firſt: Scale of the Ruies a ſagle 
Line of NXinmbers 5 firſt divided into thine unequal 
parts , called Primes, and diſtinguiſticd by the Ei- 
gures, 1.2.3.4.5. 6. 7. $8. 9. And ran, each of thote 
Primes , tubdivided into ten other Parts (accofding 
to the me Reaſon) called Tenths : And agairt , Bs. 
of thote Tenths (ibdirided , or at legit ftypolid to 
be lubdividce te rin other Parts, as the Iefigth af 
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ur Rule (hereunto anrexed) which is ſuppoſed 
o be about two foor and three inches long between 
the end-lines in the four firſt Primes (viz. between 
the Figures 1 and 5) cach Tenth is really (ubdivided 
into tcn Parts ; but in the reſt of the Prrimes (viz. be 
tween the Figure 5, and the end of that Scale) each 
Tenth is divided but into five Parts; and therefore 
cach of thoſe five Parts ought to be eſteemed to 
have the value of 2;' and the faid renth parts of 
thoſe Tenths are hereafter called Centeſmes : Laſtly, 
cach of thoſe Centeſmes is allo ſippoſed to be ſubdi- 
vided into ten lefler Parts, which are hereafter call- 
ed AGvliains ; By all which you may obſerve , that 
the longer the Rule is, the more {mall Divifions it 
will admit, and the ſhorter it is, the fewer. 
The ſecond Scale is anotl.er Line of Numbers thrice re- 


peated ; This Scale ſhoots upwards upon the Com-' 


mon Line 4,b , and being of a Icfſer Volume than 
the former , muſt in ſome Parts thercof content it 
{elf with lets Diviſions, viz. from the Figure of 5s to 
the end of that Scale the Tenths are only divided 
Mto two Parts, and therefore each of thoſe rwo 
Parts ought to retain the value of hve: All che 
three Parts of this Scale being taken together , are 
hereafter (for diſtintion fake) called the Little Line 
of Numbrs, and are in their uſe diſtinguiſhed by the 
hrſt , ſecond, and third Part, as they lie in order 5 
They are alſo of ſingular uſe for the ready diſcpvery 
of the Cube-roor, and for the reſolution of other nc» 
ccflary operations, as ſhall be ſhewed hercaftcr. 

Tie third Scale 1s the firſt Scale repeated , taking his 
beginning from the middle of the Rule, and being breken 
off at the upper end theresf,, is afterwards continued from 
The lower end of the ſame tothe ”_ where it firſt began. 
This Scale - abuts downwards upon the Common 
Line c, 4; and the firſt and this being taken roge» 
'thcr are hercaftcr called the Great Line sf Numbers, 
whcrcot 
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whereof the firſt Scale is called the firſt Part , and 
this the ſecond. 

Tie fourth Scale is another Line of Numbers twice re- 
peated : This Scale ſhoots upwaids upon the Com 
mon Line c, d, and bcing intirely caken togerher , is 
hereafter called the Mean Line «of N::mbers : It cons 
fiſterh alſo of rwo Parts, diſtinguiſhed by firſt and 
ſecond, as thcy lye in order ; and is of neceffiry 
uſe for the tinding of the Square-root , and of 
mean Proportions, as ſhall appear hercef:cr. 

The fifth Scale is a Line of Tangenis ; This Scale 7+ 
buts downwards upon the common Lie e, f, ard 
doth firſt contain the Artificial Targerits of the 
Quadrant from ©. degr. 35. min. to 45. degy. at the 
upper end of that Scale, and ( if the Rule would 
permit, ſhould they be continued forward to $9. degy. 
25.,mm.but becauſe the Diviſions of that Scale bcing 
invertcd , will fall out ro be the Game with the for- 
mer, they are to be noted and accounted backwards 
from 45. degy. at the upper end of that Scalc to 89. 
degy. 25. min. at the lower end of the fame'; cach 
degree thereof being ſubdivided into fix Parts , and 
each of thoſe fix Parts ſuppoſed ro contain ten 
minures. 

The fixth Scale ts a Line of Smes : Upon this Scale 
ſhooting upwards upon the Common Line e, f, atC 
deſcribed the Artificial Sines of the Quadrant troy 
©. degy. 35. min. to 90. degy. ar the upper end of that 
Scale , each degree ( upon our Rule) from 0. degr« 
35. min. to 30. degy. being ſubdivided into fix Parts, 
each Part repreſenting ten minutes , as thoſe of rhe 
Tangents ; but from 20. depy. to 50. only into four 
Perts, cach Part containing 15 minutes ; from 50 ta 
70, into two Parts, each Yart comprehending 30 mi- 
nuts; from 70 to $s, into caven degrees ; and laſtly, 
from $5 . degy. to 90, not divided at all, but fuppoted 
to be divided into hve Parts, repretenting thole tive 
laſt degrees of the Quadrant. 
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Tie ſeventh Scale ſhocting downwards , is the whole 
Rule divided into 1000 equal Parts ; It is hereafter 
called the Scale of equal Parts , and is of uſe for the 
Conflruction and Fabrick of the Great Line of 
Numbers. 

Tie eighth Scale ſhooting upwards, is a Scale of 70 
degr. 11 min. of the Quadrant deſcribed according to 
Mercator and My. Wright's Prcjettion : It is hercafter 
called the Scale of Latitmdes,and is to be uſtd together 
with the Scale of equal Parts ; and both of theſe 
reken together, are uſually called the Meridian Line, 
and arc of excellent uſe in Navigation , as ſhall be 
declared hcreafrter. 

Tie ninth is the Scale of Inch-meaſure, wiz.. rwo foot 
thereof divided into 24 inches , and each inch into 
ten lefler Parts, counted both forwards end back- 
wards, afrer the uſual manner! 

Tie tenth and laſt Scale conſiits of three ſeveral kinds, 
Viz. a Gage Line, a Line of Cords, and a Scale of Foot» 
meaſure : The firſt of theſe being ſigned by the Ler- 
ter G, is nothing elſe but ſeven inches divided into 
ren cqual Parts , and thoſe ſubdivided into ten lefler 
Parts, and is hercafter to be uſed for the ready diſco- 
very of the equated Diameter (and ſo by conſequent 
of the Content) of any Wine, Beer, or Oyl Veſſel: 
The next marked by the Letter C, is an ordinary. 
Line of Curds, already ſufficiently known , and of 
frequent uſe amongſt Artiſts ; the third and laſt, 
marked by the Letter F, is the Scale of Foot-meaſure 
being nothing elit but a foot firſt divided into ten 
Parts, and thoſe ſubdivided into ten lefler Parts, and 
lo (by confcquent ) the whole foot tuppoſed to be 
thereby divided into 1000 Parts. 

At the end of theſe rwo Scales there is another 
double Scale placed , containing in length three 
inches French , whereof the uppermoſt ſhooting 
downwards ; is a Scale divided into 60 Parts , and 
that ſhooting upwards into 100 Parts; The yy - | 
racetc 
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theſe two Scales is for the ready redu Hon of Scxa- 
genary minutes to Dccimals,/and of Decimal mints 
$9 Sexagenarics, as ſhall appear hereatcer. 


PO + 


The Conſtruttion and Fabrick of 
the Lines deſcribed 1pon the 
Rule of Proportion. 


8. 0 deſcribe the T.ine of Numbers, having pre» 
pared a Rule of Silver, Braſs, or Wood, (ff what 
length you pleaſe) and cauſed it to bs ryulcd 

according to the Pattern heyewnto annexed , and «lſo a 

Scale of 1000 equal Parts to be drawn , equal in length 

to your intended Line of Numbers , repair to the Table 

of Logarithmss , and therein cbſerumg tle firſt fomr Fi- 


gures of the Logarithm of 101 , beſide theſndex or Ca- 


ratterittich, ( viz. 0043 ) " with your Compaſſes the 
diftance from the beginning of the ſaid Scale of equab 
Parts to the: ſaid 43 Parts ; Tits done, if you apply that 
extent of the Compaſſes upwards, from the beginning of the 
Line of Numbers, which you intend to make, the move- 
able Point of the Compaſſes, will fall upon the firſt Cen- 
teline of that Line : In like manner by the firſt four Fi- 
gures of the Logarithm of 102 , beſides the Index (viz. 
0086) yew may mark the ſecond Centeline ff the ſame 

Line, and fo conſequently all the reft i their order. 
Example, If it were propounded to make a Line «<f 
Numbers equal to that of the firſt Scale , let there be 
a Scale of equal Varts made, equal in length to 
B 3 thar 
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that Line, (ch as the ſrenth Scale before de- 
ſcribed happens to be : then extending your Com» 
p?ſles from the beginning of that Scale of equal 
Parts to 0043, Viz.to the Point a, apply that extent 
from the beginning of your Interded Line of Num- 
bers ; For, that done, the move:ble Point of the 
Compaſies will fall upon the firſt Certeſm of that 
Lme, viz. at the Point ec: In hke manner , the exrent 
trom the beginning of the Scale of equal Parts to 
©0848, V!/Z. to the Point c, will mark out upon thc 1n- 
tended Line of Numbers the Poirit b,, repreſenting the 
cond Cents[m Of that Line , and fo conſequently the 
ze't in order. 

2. The Line of Tangents is framed much after th: 
{me manncr ; For, hiving before prepared a ©: :ic 
of equzel Parts ſutable to that Line , (viz. con! ttng 
of hait the length of the whok: Line) R:p3;r wnto 
tho Toile of Anifuial Sines and Tangents, and therem 
tinding the Artificial Tangent if 0, degr. 40. min. if 
(rexetting the Charatteriſtick or firſt Figure there:f ) you 
zahe off with your Compaſſes upon your foreſaid ſutable 
Scale if equal Parts (as befire) the four firſt Figures of 
the ſame Jangint (viz. 0658) that extent being applied 
2prwards from the beginning if the Line of Tangents, 
w:ll cauſe the moveable Pont if the Compaſſes to fail upn 
il.e Diviſun, repreſent ing 0. degr. 40.min. In like manner 
the extent of 1627 (the ſecond , third, fourtb, and {fth 
Figures if the Tangent f ©. degr. $0. min.) will guide to 
mark out the ſame o. degy. 5 0.99in. wpon the ſame Line : 
And to proceeding you may readily deſcribe all the 
reſt, as they follow in order. 

3. The Line of Sines may be drawn in all Points, 
as the Line if Tangents, if you uſe the (econd , third, 
fourth and hfth Figures of the Artifical Smes, as you 
are before directed to uſe thoſe of the Tangents, And 
here noe , that the Line before called rhe Mean 
Line of Numbers , and theſe Lines of Tangents and 
Sxcs are all of them framed by one and the fame 
Scale, 
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Scale, and are al(o hereafter ro be ufcd rogether in 
the reſolution of Plam Triangles, the Scale of equal 
Parts or Radivs , by which they are made, being in 
cach ot them twice repeartec| 

4. The Acridian Lme being framed bv the ordi- 
mary Table of Mericional Degrees, and the making 
of the Line of Cords being obvious to every mean 
Þractitioner in the Mathemaricks , I ſhall not need to 
trouble you wirh their Conſtruttion. The orhes 
Scales allo , which confiſt of equal Parts, will not 
necd any farther defcription. 
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Numeration upon the Rule of 
Proportion. 


2 We } 8 WER 


A whole Number being given , to find 
the Point where the {ame us repreſen- 
ted upon the Line of Numbers, 


LE Ind amongſt the Figures, by which the Primes ave di- 
4 ſtingwiſhed, the firſt Figure of the Number given,and 

for the ſecond Figure there f count from tle beginning 
ef the Prime,uonto which the firſt Figure direlts you, {" many 
Tenths as that Figure hath Unites ; Then fer the third Fi- 
gure count from the laſt Tenth ſ» many Cenieſms as that 

. B g third 
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third Figkre hath Unites : And ſo likewiſe for the fourth 
Figure count from the laſk Centeſme ſo many Miullains as 
the ſame fourth Figure hath Unites + Tis done, you fhail 
al |-|t fall upin the Punt where the Number prepounded 
rs repreſented upon the Line if Numbers. 

Example , The Number given being 1728, the fhrft 
Figure thereof (viz. 1.) lads me unto the firſt Prime, 
dutigned by the Figure 1, wichin which Prime count» 
ing ſrven Tentks for the ſecond Figure, and from the 
ſeventh Tenth two Centeſmes , for the thurd Figure, 
ard from the ſecond Centeſme eight M.iains for the 
fourth Figi:;e ; at laſt I nid the Number given to be 
repreſented upon the firft Part of the Great Line of 
Numbers 2t the Point +4 : So likewilc is the Number 
27 found at the Point &, the Number $42 atihe 
Point l, and 32345 at the Pyint m1, &c. 


From hence follow theft Corollaries : 

I. The Figure which any Number gruen hath towards 
te right hand , beſides the firſt four Figures towards the 
left hand, are net expreſſed upen the Rule : Ar.d therefore 
it the Number given were 172 848, it would be likc- 
wife repreſented at the Point þ : Howbeir, that un- 
certainty cauſeth no inconvenience in the ute of the 
Rule, as ſhall more plainly appcar hereafter. 

2. The Figures by which the Primes are diftingwiſhed 
(in reference to one and the ſame Number) retain always 
ene and the ſame value. 

Example , In ſcarching the Number 1728, conceiv- 
ing the Figure prehxcd ac the beginning of the hiſt 
Prime (viz. 1.) to have the value of Thouſands , the Fi- 
gure prefixed before the ſecond Prime (viz. 2.) ought 
allo ro be cſteemed to have the value of Thewſands, 
and fo of the reſt in their order : for, according to 
the ſame reaſon that h repreſents 1728, the Point n 
will repreſent 2000, the Point p 3000, Ec. 

3. Tie Numbers , which have only the ſimple value of 
Tinites as 1.2. 3, 4. &c. and theſe wich after the frrjb 
Figure 
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- Figure have nothing but Cyphers, as 10.100.1000.,20.200z 


2000."C&rc. are all repreſented at the ſamg Points. 

So 1.10.100.1000.&c.may be all repreſented at rhe 
beginning. or end of the Line 2. 29; 200. 2000. &e. 
at the beginning of the ſecond Prime: 3. 30.200, 
3000. &c. at the beginning of the third Prime, &e. 

4. The Numbers, which being compoſed of three Figures 
have a Cyphern the middle, are fund betwixt the begin 
ning of the Prime , wnto which they belong , and the firſt 
Tenth of the ſame Prime. 

So 405 beginning by the Figure 4, (and therefore 
to be ſought for in the fourth Prime) is reprefented ac 
the Point 0. 

5. The Numbers, which being comp:ſed if four Figures, 
have now Cyphers in the middle, are repreſented berwixr 
the beginning of the Prime, unto which they belong, and 
the firſt Centeſme of the ſame Prime ; So 1005 is found 
at the Point g. 

6. When the Line of” Numbers is repeated, and for thas 
cauſe conſitteth of ſeveral Parts; the firſt Part there f is 
in valkea degree leſs than the ſecond, and ile ſecond a de» 
gree leff than the third, &c. 

So upon the Mean Line of Numbers, if you cor» 
ccive 10 at the upper end thereof to repretent 100, 
the Figure 1 in the middle (or which is all one , at 
the beginning of the ſecond Part) will repreſent 10, 
and 1. at the lower end of that Line ( or which is 8ll 
one, at the beginning of the firſt Part) wil reprcſune 
I : Butif 10 at thc upper end thercof ſhall be con- 
ceived to bear but the value of 10, the Figure 1 in 
the middle ſhall have the value of one, and onc at the 


' . 2 
lower end the valuc of 42, and: 2 rhe value of 7 45 
&c,. In like manner, if 10 at the upper end repr. {. nt 
_ . . . | 
1, the Figure 1 in the middle muſt reprefout 5 04 


09 ak. 
and 1 at the lower ed 53,, & Co 
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To find a Frattion or broken Number 
upon the Line of Numbers, 


He Fractions, which' are to be found upon the 
Line of Numbers,ought always to be Decimals, 
viz. ought always to have for their Denomina« 

tors the Figure 1, with nothing but Cyphers towards 
25 25 [ 7J 


the right hand,fuch as are 5,55 Foo Fo fog 


or the like, which may otherwiſe be written thus, 
*125.25,$,75, and are equivalcnt ro + 5 and 2 > 
And therefore if the Fradions propounded be nor 
Decimals , they ought to be reduced to ſich : For, 
that done , they may be diſovercd in all Poinrs as 
whole Numbers are found out upon the Line, which 
may be plainly underſtood by the Examples produced 
ka the ſixt Cirollary of the laſt Problem. | 


PROBL II. 


To find a Mixt Number upon the Line 
of Numbers, 


þ7 find by the firſt Problem aforegoing the Pint yi 
preſenting the whole Parts + F the Numucy piruen,and 

then afterwards the Frail im or brokgn. Parts ilere f 
m the Ranks that follow. 


Example , a Line that hath the length of 17 foot 
and; _- of a foot (which may more conveniently 


be 
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be written thus, 17, 28) being propounded; firſt, I 
fmd the whole Parts thereof, viz. 17) reprefonted at 
the Point r, and after counting two Centetins , and 
then eight Millains , at laſt T hnd the Number given 
4 to be repreſented ar the Point 4. In like manner it 
the Number 'propounded were 172. 8, or 1. 728, i: 
would be {till repreſented at the Game Point. 


PR OB L TIY. 


Any Point of the Line of Numbers be- 
: ing aſſigned , to find the Figures re- 
| preſented at the ſame Point. 


c Ake the- Figure prefrced at the beginning of the 
, Prime, within which the Point is propounded, fur 
3 the firſt of the Figures required ;. then ſhall the 
1 fecond Figure required 'be compoſed of (6 many VUnites as 
| there are Tonths, ingercepted \betwixt the, begrning of tle 
ſame Prime ang the Point gruen.." In hike manner ſhail 
the third Figure required have ſo many Unites as there are 
Centeſms comprehended. tetwixt the laſft' f theſe Tonths 
and the ſaid Point : And ſeo likewiſe ſhall the fourth Fi+ 
gure conſiſt of ſo many Unites as there are Millains be» 

. tween the laft Centeſm and the Pot green. | 
Example, If the Point h were propounded, becauſe 
that Poinr is ſiruare within the Prime, before which 
the Figure 1 is prehxed\,\T rake the” Figure 1 for the 
krſt©of 'thoſe- required- ; ' and then 'hnding ſeven 
, Tenths berwixt the: beginring of rhat Prime and rhe 
, Point given , I ſer down 7 for the Rrond : And to 
f proceeding and finding” two Cenrefins burwixt the 
laſt 'Temh” and the dai Point \, I take 2 for the 
third" Figure 7 And laſtly , conceiving eight Mt:l- 
lains46- be comprehaged between the laſt Cen- 
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teſme and the Point given, I rake 8 for the fourth 
Figure rcquired : This doxe, k conclude , that the 
Figures repreſented at the Point propounded , are 
1728. In }ke manner the Point q being given, I rake 
1 for the firſt Figure ; but here becauſe I find ro 
Tenths betwixt the beginning of that Prime and the 
Point given , I write a Cypher in the {ccond place 
and there alſo finding no Centclines , I write allo a 
Cypher in the third place ; And then art laſt 
kr:ding the Point propounded: in the middle of a 
Centcline ( which is ſappcſcd to be divided into ten 
Millains) I annex in the fourth placc s : This done, 
the Figures repreſented: at the Point given will be 
tound i005. 


PROBE 9. 


An Ark. or Angle being propounded. 

ro find upon Te Rule of Proportion 
the Point which repreſents the Tan- 
gens of the ſame Arkor Anele. 


F the .Arkor the meaſure of the Angle exceeds not 45 
degrees, ſearch the degrees of that Arke or Angle upon 
the Line if Tangents,nountmg #pwards from the lower 

end of that Line towards the upper end of the ſame. 

So the Tangent of an Ark or Angle , which. .con- 
fiſts of 15 degrees, is repte(ented at the Point « ; of 
25 degrecs at the Point h, &c. T 

But if the Ark or meaſure if the Angle exceeds 45 
degrees, look the degrees theredf , deſcending downwards | 
wm the upper end of the Line towards the lower end of 
toe ſame';. So the Tangent of 65 degrees is found a" 
the 
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the Point b, of 75 degrees at the Point a, &c. 

And if the Arkor Angle propmumded ( beſides the 
whole degrees) 1s alſo compoſed of certain minutes , find 
firſt the whale degrees, and after that , bet wixt the laſt 
degree found , and the next that follows, take ſo many of 
ud Parts which may amount to the minutes gruen ac« 
counting each of the Parts contained betwixt the two de» 
grees for ten minutes : So the Tangent: of 22 devy. q5 
min. is found at the Point d,and the Tangent of 72 
degy. 45 min. at the Point 4- And therefore e converſs, 
if the Points d and # were given upon this Line, the 
degrees and minutes repreſented by them , would be 
22 degy. 45 min. and 72 degr. 45 min. &C. 


PROBL 6. 


An Ark,or Angle being propounded, to 
find upon the Rule of Proportion the 
Point , which repreſents. the Sine of 
the ſame Ark.or Angle. 


"id pon the Line of Sines the degrees of the Arkh 
or Angle given, and you have your defire : So the 
Sine of the Ark or Angle of 22 diy: is repre- 
ſented at the Point r. 
| But if the Ark or Angle given have alſo minates an= 
nexed' ,/ firſt' ſearch the whale degrees ygrven, and then be- 
rxveen that degree found and the next that \follows , take 
ſo many Parts as you have minwtes proponnaed, concerumg 
the diftance betworxt each degree ,' and the'next that fol= 
lows to comprehend 60 minwres. ' 
$o' the Sine of 23 depy. 45 min. is found at the 
Point * ; of 42 degy. 50 min. atthe Pointg; of 52 
deg. 45 min-a: the Points, &c. And theretore- here 
allo 
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allo e converſo, if the Points #, 9, and e were aſſigned 
upon this Line, the degrees and minutes repreſented 
by them would be 22 degr. 45 min. 42 degr. 50 min. 
and 52 degr. 45 mm. &c. 


M—— 


C A P. IV. 


The uſe of the Rule of Proportt- 
on in Arithmetick, 


N Arithmetick, there are three ſeveral forts of 
Proportion , Arithmetical, Geometrual, and Mu- 
fical. Arithmetical, when divers Numbers being 

compared rogether retain amongſt themſelves - c- 
qual differences, as thele, 2. 4. 6. 8. &t. And this 
is Cither continued ,. as in the Numbers before produ- 
ced, or in 'thele, 3. 6. 9. 12. 15, &c. which is alſo 
called Arithmerical Progreſhon, or a Rank of Num- 
bers Arithmerically proportional ; or diſcontinued, as 
in theſe,2. 4. 10. 12,'0r the like. Geometrical Propor- 
rion is, when divers Numbers being comparcd toge- 
ther differ amongſt.chemitives according to the fimt 
rate or rcaton,as thei, 2. 4. $. 16, &c.. For here , 

2 is half 4, fois 4 half 8, and & half 16 : this is like- 
wile either continued, as in thoſe before, propqunded, 
or.in theſe, 1, 3.9. 27. $1. &c. or the lke., + which 
is alſo . called Geperce/ Progreſhon, or a Rank of 
Numbers Geemgricglly propostional.: Or diſcontinued, 
ag in theſe,'2; 4, 16-2, 3: for. as 4 is deuble 2 10.i9 
32 double 16, but.{o_ js -19t.. 16 being compared 
with 4. Muſical Proportign-.4s thet which doih as ic 
were proceed from borh the former ,- as when: thecee 
Numbers or Terms being propoundcd, the. firt bears 
the ſame Proportion tg the third, that the difference; 
berwix: 
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berwixt the firſt and the ſecond bears to the diffe- 


rence berwixt the ſecond and third , as in theſe, 2. 
4. 6, for here, as 3 is half 6, ſb is 1, the difference 
berwixt 3 and 4,to 2, the difference berwixt 4 and 
6. So likewiſe 2. 3. 6: and 10. 16. 40. are faid to 
be Numbers Me#ſically proportional; For, in the firſt 
of thele rwo laſt Examples, as 2 isto 6, (Oo is 1to03 ; 
And in the others, as 10 is to 40, {© is 6 to 24. Thus 
have I here thought fit briefly to remember the 
Reader of the ſeveral kinds of Proportion , which 
he doth uſually find in the Writings of thoſe that 
treat of Arichmetick; to the end that the Problems 
which follow both in Arithmetick, and Geometry may 
be the better underſtood. 


FR OD L-T. 
Iwo Numbers being given, to find a 


third G eometrically proportional unto 
them, and to three a fourth, and to 


four a fifth, &c. 


Xtend the C:mpaſſes upon the Line of Numbers from 
one of the Numbers gruen to the other ; this done, 
if you apply the ſame extent ( upwards or down- 

wards) from either of the Numbers prepounded, the move- 
able Point of the Compaſſes will fall upon the third propeye 
tunal requared : And ſo the ſame extent being applyed 
the ſame way from the third , the moveable Point of the 
Compaſſes will fa'l upon the fourth proportional, and from 
the fuerth upon the fifth, &c. : 

Example , Let it be propounded to find a third 
proportional to theſe rwo Numbers 2 and 4, which 
may. bear the fame Proportion to 4 , that 4 bears 
ro 
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2 ; Firſt, I Extend the Compaſſes upon the firſt 

rt of the Mean Line of Numbers from 2 to 4; 
this done, if I apply that extent outright from 4 up- 
wards , the moveable Point of the Compaſles wil 
fall upon $- the third Proportional. required ; and 
being applied the ſame way from $8, the movable 
Point will reſt upon 16 , the fourth Proportional ; 
and. from 16 to 32, the fifth; and from 32 to 64, 
the fixth Proporticnal.. Bur now if you would yer 
continue the Progreſſion farther , and' 6 find the 
next Proportional to 64 (becauſe the movable Point 
in that caſe will fall beyond the Line ) apply that ex- 
tent the fame way from 64 in the firſt Part of thar 
Line ; which done , the movable Point of the Com- 
paſſes will then fall upon 128, the ſeventh Proportio- 
nal ; and ſo proceeding farther you may find 256, the 
cighth 3512, the ninth, ec. 

Contrariwiſe , if it were required to_find a third 
Proportional to- the ſame Number 2 and .q, which 
may bear the ſame proportion to 2, that 2 bears 
to 4 z extend the Compaſies upon the ſecond Part 
of the Mcan. Line of Numbers from 4 to 2 down« 
wards ; this done, if you apply that exrent from 2 
the fame way (v1t. downwards) the movable Point 
will fall upon 2 , the third Proportiona required ; 


And from 1 upon b or .5, by the laſt Corallary of 


the third Chaprer , ard from .5 to .25 , by the Game 
Corallary, Ec. 


In like manner, if the r»0 Numbers given were 
10 and 9, the Compaſſes bcing extended dowr:« 
wards from 10 at the upper end of the tame Line of 
Numbers. to 9, and that extent applicd from 9 the 
fame way , the movable Point of the Compaſles 
will reſt upon 8 .1, the third Proportional ( for the 
given Numbers being 10 and 9, common (enf(© tells 
me that it cannor be $1, and thcrcfore ought ro be 
$.1) and from 6.1 the wovable Point will fall up- 
on 
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on 7 .29, the fourth Proportional, &c. So likewiſe 
if the Numbers propounded were 1 and 9, conceiving 
10 at the upper end of the Line to repreſent 1, ex- 
trend the Compaſles from thence to 9, which extent 
being applied downwards from 9, will cauſe the 
movable Point of the Compaſles to fall upon $1, 
the third Proportional, and from $r upon 729, 
the fourth Proportional, &c. And therefore note 
hence , that 2 at the beginning, 1 in the middle, 
and 10 at the end of the Line, are all arbitrary 
Points, and may each of them repreſent fomcrunes 
1, {ometimes 1o, foinetimes 100, fomctimes 1000, 
&e. as the terms by which you are to work, ſhall 
require , according to the third Corollary of the 
third Chapter. 

Neverthele(s neither do the Examples before pro- 
duced , nor thoſe, which ſhall follow in the entuing 
Problems at all croſs that which hath been for- 
metly taught in the ſecond Corollary of the third 
Chapter : For, in the laſt Example, the end of the 
Line in regard of rhe firſt rexm given (viz. 1) hath 
the ſingle value of an Unite z bur in retpett of rhe 
{&cond term 9 ir challengeth the value of to ; and 
in reference to the third Number $1, the value of 
100, Ofc. 

Laſtly, if the Numbers given wert 19 and 12, the 
thicd Proportional upwards would beg .4, the 
fourth 17 .28, &c. and the Number 1 and/12 being 
propounded , the third Proportional upwards (as be+ 
fore) will be 1443, the fourth 1728, &c. 

The likes Operations may be alſo performed (and 
that much more exatly) upon the great Line of 
Numbers : For Example, 1 and 4 being given , 1 des» 
fire to know a third, a fourth, a hfth, &c. Geomerri- 
cally Proportional : To perform this, extend the 
Compaſles upon that Line acrots from r at the be- 
ginning of the tecond Part thereof unto 4 upon the 
brit part of the faine 3 which done , that extent be- 
ng 
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ing applicd- the ame way, (viz. npwards and acrof) 
will reach from 4 upon the hrſt Part, unto 16 upon 
the ſecond, and from thence to 64 upon the tirft 
Part again, &c. 


PROBL. 2. 


One Number being given to be multi- 


plied by another Number given , to 
find the Produtt, 


Nliend ihe Compaſſes upon the Line of Numbers from 

I wnto the Mwltiplicatoy ; Tits done, if you apply 

that extent the ſame way from the Multiplicand, 

the moveable Pom &f the Compiſſes will fail up.n the 
Produtt required. 

1. Example, Let the Multiplicator given be 25, 
and the Mulriplicard 30 : Here 'if you extend the 
Compaſſes upon any of the Lines of Number from 1 
unto 25, and then apply thar extent the fime way 
from 30, the moveable Point of the Compaſſes will 
fall upon 750, the Produdt required. So 1. 728, and 
25. 6 being propounded 'ro be multiplied, the Pro- 
duct will be found 44. 2. 

2. Example , The two Numbers given being 45 
and 25, I extend the Compaſlies upon the {ſecond 
Part of the Mean Line of Numbers'from 1 to 25s ; 
Then (becauſe, if I apply that extent rhe ſame way 
from'4s5 upon the Game Part of that Line, the move- 
able Point will fall beyond rhe Linc) Tapply rhe 
(ame extent the ſame way from 45 in the firſt Pare 
thereof ; which done, the movable Point will fall 
upon I125, the Produc deſired : So the rwo Num- 
bers given , bcing 1.728, and 64.5, the Produtt re+s 
quired will be 111. 4. 

3. Example, 


Cap IV. Arithmetick, I 9 | 


3. Example, If 75 and 35 were given tro be multi- 
plicd, the Compaſies ought to be extended down- 
wards from 1 to 75s, inthe firſt Part of the Mean 
Line of Numbers , or (which is all one) from 10 at 
the upper end of that Line ro 75 ; for, that extent 
being applicd the Game way from 35, will cauſe the 
movable Point of the Compaſles to fall upon 2625, 
the Produtt requircd. 

4. Example, If it were required to find the Con- 
tent of a picce of Ground 8.75 Perches long, and 6. 
45 bro2d ; becauſe this queſtion 1s reſolved by multi- 
plying the length by the breadth, I extend the Come 
paſles from 10. at the top of the Line to 8. 75 3 
then applying that extent the Cinic way from 6. 45, 
the movable Point will tail upon $6. 4, the Content 
required, viz. 56 Perches and ” or .4 of a Perch. 

And here you may obſerve, that theſe laſt Exams 


plcs, ard thoſe that are 1':- into thein, may likewiſe 
be perforuned 11 'orking upwards ; But in (ach ca» 
ſes to Gun 100 gieat -4n extent of the Compaſles, 
ic is Þ :tcr ©6 begin: 4. Operation from 10 at the 
top & the Lirw, wid to to deſcend downwards ac- 
cordit, 19 i lnftrutions betorc delivered : For, 
(take ©! + General Rule, once for all, that) All 


Operations, winch are wrought upon the Rule of Propertt= 
en, are bc;t performed,when the legs of the Compaſſes have 
the leaſt extenſion. 


Again , becauſe this Problem of Multiplication, 
as allo ( for the moſt part ) all the reſt that follow, 
are reſolved by the finding out of a fourth Number 
Geometrically proportional to three other Numbers 
given,we will therefore here inſcrt this other Adver- 
tiſement : Whenſovever queſtion is made of finding a 
fourth proportional to three ſuch Numbers given, 
for the betrer conveniency of working upon the 
Rule , the order of the ſecond and third rerms may 
be changed , fo that always care be taken, that the 
hrſt 
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firſt Number may ſtill retain the firſt place; For 
Example, you may fay , as 1 is to 25,10 is 30 to 750 ; 
Or as 1 15 to 30, 01s 25 to 750. And this Rule is 
diligently ro be obſerved in Multiplication , Divi- 
fion , the Rule of three dire&t,the reſolution of the 
Plane and Spherical Triangles , and gencrally in alt 
Queſtions of ach like Proportions ; to the end that 
in working upon the Rale of Preportion we may al- 
ways avoid too great an exenhon of the Compailes, 
_ by that means perform the Work the more ex- 
actiy. 

Laſtly » here obſerve, that Multiplication , and all 
other Queſtions hcreefrer prod:iced , which may be 
wrought upon the Mcan Line of Numbers , may 
likewiſe be performed upon the Great Line of Num- 
bers (and that much more exatly ) by working ci- 
ther outright or acrofs , as the Queſtions propounded 
ſhall require z which (1 well hope) I may hereafter 
leave to the diſcretion of the ingenious Reader to 
diſcover, without any further inftrution , they bcin 
(indeed) bur one and the ſame Ditrument bom P- wo. 
in differing poſtures. 
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PROBL. 3: 


| A Number being proponnded to be di- 
ty vided by another Number, to find 
| the Quotient. 


Xtend the Compaſſes upon the line of Numbers from 
"the Druiſor to 1 ; This done ,, if you apply that ex+ 
tent the ſame way from the Dividend, the movable 

Point will fail upon the Number of the Quotient. 
I. Example, Let 759 be the Number given to be 
divided 


| 
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divided by 25 , the Diviſor: I extend the Compaſſes 
downwards from 25 to 1 ; then applying that extent 
the fame way from 7 50, at laſt rhe movable Point will 
fall upon 30, the Quotient required. 

2. The Number 1125 being givento be divided 
by 2s ; I extend the Compaſſes downwards from 25 
to 1, then applying that extent the ſame way from 
1125, the movable Point will fall upon 45, the Quoti- 
ent required. The ſame Quorient will alſo be found, 
if changing the terms you hrſt exrend the Compaſles 
from 25 to 1125, and then apply that extent from 
1; for {© allo ſhall the movable Point fall upon 45, 
as before ; according to the obſervation made in the 
laſt Problem: In like manner 111 .4 being pro- 
pounded, to be divided by 1. 728, the Quotient will 
be found 64.5. 

2. The Number 2625 bcing propounded to be 
divided by 7s ; extend the Compaſſes upwards 
from 75s ; in the freſt Part of the Mcan Line of 
Numbers to 1 , or (which 1s all one) from 75 in the 
ſecond Part thereof to 10 ar the top of the Line ; 
This done , if you apply that exrent the ſame way 
from 2625 , the movable Point will from thence 
reach to 35, the Quotient required : So likewiſe 56. 
4 being given to be divided by 8.75 , the Quotient 
will be 6.45- 

Now to diſcover of how many Figures any Quotient 
ought to conſiſt, it will be neceflary ro obſerve how 
many times the Diviſor may be written under the 
Dividend according to the Rules of Diviſion ; for, of 
ſo many Figures ſhall the Quotient be compoſed ; 
for Example,12221 being given to be divided by 27 ; 
becauſe the Divifor 27 may (according to the Rules 
of Diviſion) be written three times under the Divi- 
dend 12231 (as may appear by this 


Example) I ſay , that the Quotient, 12231 
which is produced by the Diviſion of 27... 


12831 by 27 conſiſts of three Figures 
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For, having extended the Compaſſes downwards in 
the ſecond Part of the Mean Line of Numbers from 
27 (the Divs(or) to 12231 (the Dividend) and ap- 
plied that extent the ſame way from 1, the move- 
able Point will fall in the firſt Part upon 453, the 
Quotient of 12231 divided by 27. 


TEEOD Di. 4 


To three Numbers given to find a 
fourth in a djrett Proportion. 


Xtend the Compaſſes from the firſt Number or Term 
given, unto the ſecond; which done, that extent be- 
img applied the ſame way from the third Term, 

will cauſe the movable Punt to fall upon the fourth 

Term required. 

Example , 1f the circumference of a Circle, whoſe 
Diameter is 7 , be 22 ; what circumference will a 
Circle have, whoſe Diameter is 14 ? Extend the 
Compaſſes upwards upon the Mean Line of Num- 
bers from ſeven in the firſt Part thereof, unto 14 in 
the ſecond ; This done, that extent being applied the 
ſame way from 22, will make thc movable Point reſt 
upon 44, the circumference required. 

Or otherwiſe downwards ; The circumference of 
a Circle being 22, and the Diameter thereof 7, how 
much ſhall the Diameter of a Circle be , whole cir- 
cumference is 44 ? Extend the Compaſles down- 
wards from 22 in the ſecond Part, to 7 in the firſt ; 
which done , that cxtcnt being applicd the time 
wg from 44, will reach to 14, the Diameter fought 
or. 


PROBL. 


| W. | 


Cap.IV. Arithmetick, 23 


FRODBL 4% 


To three Numbers given , to find 4 
fourth in an inverſed Proportion, 


Xrend the Compaſſes upon the Line of Numbers from 
the firſt of the Numbers given to the ſecond, hav 
ing both the ſame Denomination ; this done, if 

that extent be applied quite backwards from the third 
given Number , the movable Point will fall upom the 
| fourth Number you look for. 

Example , 1f 60 Pioners'can make a Trench of a 
certain length and breadth in 4s hours , how long 
will it be before 4o men can make fach another ? 
Extend the Compaſſes from 60 to 40 ( thoſe Terms 
having both the fame Denomination, viz.. of men.) 
This done, that extent being applied backwards 
from 45, will reach ro 67. 5, the fourth Number you 
look for z I conclude therefore that 4o men will 
perform as much in 67 hours and an half, as 69 mcn 
will do in 45 hours. 


PROBL. 6 


To three Numbers given , to find 4 
fourth in a double Proportion. 


He uſe of this Problem appears chiefly in Pro- 
portions of Lines to SuperhGaes , or of Super- 
fhicices to Lings. 

Now 
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Now if the Denomination of the firſt and cond 


rerms be of Lines, Extend the Compaſſes #pon the Line 


of Numbers, from the firſt term to the ſecond ; this done, 
that extent being applied rwice the ſame way from the 
third term will cauſe the movable Point to fall upon the 
fourth term required. 

Example , If the Content of a Circle whoſe Dia- 
meter is 14 inchcs, be 154, what will the Content 
of a Circle be, whoſe Diameter is 28 ? Here 14 
and 28 having thc ſame Denomination (viz. of Lines) 
I extend the Compaſſes from 14 to 28; then apply- 
ing that extent the ſame way from 154, the movable 
Point will firſt fall upon 308, and from hence upon 
616, the Content defired. ; 

Bur if the fiſt rwo terms have the Denominati- 
on of areas or Contents , and the queſtum be a Linc, 
this is the Rule : Extend the Compaſſes xpon the Mean 
Line of Numbers from the firſt term to the ſecond ; thas 
done , that extent being applied the ſame way upon the 
Great Line of Numbers from the third term , will cauſe 
the movable Pons to fall upen the fourth term required. 

Example, If the Diameter of a Circle, whoſe ares 
is 154, be 14 ; what Diameter will a Circle have, 
whoſe area is 616 ? Extend the Compaſles upon thce 
Mean Line of Numbers from 154 to 616 ; which 
done , that extent bcing applicd the ſame way upon 
the Great Line of Numbers from 14 , will reach to 
28, the Diameter required, 


FR OBL. 


To three Numbers given, to find a 
fourth in a tripled Proportion, 


on of Lincs to Solids, & conra, *M 


= uſe of this Problem appears in the proporti- 
It 
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If therefore the firſt and ſecond Terms have the 
denomination of Lines, Extend the Comps ſſes upon the 

ne of Numbers from the firſt Term to the ſecond ; the 
dane, and that extent applied three times the ſame way 
rom the third Term; will cauſe the movable Pont at laſt 
to fall upon the fourth Term required. 

If an Iron Buller , whoſe Diameter is 4 inches, 
weighing 9 pounds, what is the weight of another 
Iron Bullet, whoſe Diamercr is $ inches ? Extend the 
Compaſles from 4 to $ ! which done, and that extent 
applicd the fame way three rimes from 9, the mova- 
ble Point will fhrſt fall upon 18 , then from 18 upon 
26, and at laſt from 36 upon 72,the weight required. 

Bur if the firſt rwo Terms be weights or contents 
of Solids, and a Line is ſought for : Extend the Cim- 
paſſes upon the Little Line of Numbers from the firſt 
Term to the ſecond ; Thu done ; and that extent applied 
the ſame way upon the Great Line of Numbers from the 
tld term will cauſe the movable Point of the Compeſſes 
to fa, z5pon the ferrth Term required. : 

If the fide of a Cube weighing 72 poiinds be $ 
inches , how many inches is the tide of a Cube that 
weighs 9 pound ? Extend the Compaſles downwards 
upon the Little Line of Numbers from 72 to 9; 
that done, and the ſame exrent applied the time way 
upon the Great Line of Numbers from 8, will cauſe 
the movable Point to fall upon 4, the fide requized. 


PROBL 5; 


Betwixt two Numbers given to find 4 
Mean Arithmetically Proportional. 


His Problem may be - performed wirhour the 
hclp of the Knule of Proportion ; Neverthelets, 
C becaule 
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becauſe it conduceth to the reſolution of the next fn- 
ſuing Problem, I inſert it in this place , and give thi 
Rule for it : 

Add half the difference of the given Terms to the leſ+ 
fer of them : for, that aggregate # the Arithmaical Mean 
required. 

Example, Let 10 and 40 be the Terms given : 
here, if you ſubſtra&t the one out of the other , their 
difference will be found 3o . whoſe half (5) being 
added to 10, the leſſer Term, their ſum (25) is the A- 
rithmetical Mean you look for. 


SF *,* B I ſs » 


Betwixt two Numbers given, to find 4 
Mean Muſically proportional. 


Oetius (Lib. 2. Arith, cap. 38.) hath rhis Rule for 
it : Differenttam terminorum in mmoren terminum 
multiplica, & poſt junge termincs, & juxta enm, 

gu4 inde confettus eft , committe. ulum numerum , qu ex 
differentis. & termino minere produttus eft, cuus cum 
lattudinem mueners, addas eam munor1 termino, & quod 
inde colagitury medium terminum pones. Multiply the 
difference of the Terms by the lefler Term, and add 
lkewiſe the ſame Terms tegerher : this done, if you 
divide that Product by the Sun of the Terms, and 
to the Quotient thereof add the lefler Term that 
laſt Sum is the. Muſical Mean defired. of” 


Or ſhorter thus.: 


Divide the Produtt of the given Term by their Sum : 
for, this done, the Quotient dowbled s the mean required. 
So the Numbers given being 6 and 12, Liay 12 _ 
up 
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iplyed by 6 make 72, which divided by 18 the 
Sum of 12 and 6) leaves 4 in the Quotient , whoſe 


$double ($) is the Muſical Mean you look for. This 


Problem therefore may be performed by the ſecond 
and third aforegoing ! or yer otherwiſe thus : 

Find the Arithmetical Mean betwixt the Nuember 
given and then the Analogy voill be the. 

A the Arithmetical Mean found # to the greater" 
Extreme : ſo # the leſſer Extreme to the Mwe- 
ſucal Mean required. 

Example, 10 and 4o being propounded, the Arith- 
metical Mean berwixt them (by the laſt Pro- 
blem ) is 25 : I fy then, As 25 1s to 40, fois 10 to 


16, the Muſical Mean defired ; rhe Term therefore 


here ſought for may be diſcovered by the fourth Pro» 
blem aforegoing. 

And hcre (I conceive) it will not be amiſs to 
obſerve , that by this laſt Rule, having any two 
Numbers propounded, you may interject two other 

Numbers betwixt them ! in {ach fort that they four 
being in feveral relations compared one with ano- 
ther, mey contain in them all the three Proporti- 
ons abovementioned , which kind of Harmony. 8+ 
e194 (lib. 2. cap, wt) calls. Maxima & perfetta ſympben. 
nia : So in the Numbers before mentioned to , 16, 
25, and qo ; if you compare 10,25, and 4o togerher, 
there ſhall you find Arittmetical Proportion y, if 


[| 10, 16, and 40 togerher , there Harmony, or. Muſical" 


Propartion ; if all of them together, there: have'you/ 
Geometrical Proportion diſcontinued : For as -10 to 
16, (6 25 to 40. And this is that: Harwoary which 
the Game Bears. (in the (ame place) affirmery» 20/4 
have Magnam vn in Mwufici modulamimis termperas 
ments , & it ſpeculations natus aluens' qual rewns 2 
Great force in the compoſure of Muſick , and in thes 
diſcovery of the {crets of Nature: And therefore 
be alſo averreth in another place (viz. ib, 1. cap. 2.) 
that rhe reaſons of Numbe't __ the chicfeſt Ryls = 
| 2 
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ding to: which Almighty God framed the Wirld : Accor- 
ding to that teſtified of the Wiſdom of God (in the 
Wiſdom of Sel. cap. 11. v. 20.) Tru haſt ordered all 
things in Meaſure, and Number; and Weight. The Sta- 
tiſts alſo and Politicians fetch much from theſe three 
Proportions. for the regular direction of a well go- 
verned Commonwealth , as may be eafily colleted 
our: of their Writings, and is lcarnedly proved by Bc- 
din jn the ſt Chapter of his Commonwealth. | 


PROBL 10. 


Betwixt two Numbers given , to find 
a Mean Geometrically Proportional. 


Xtentl the Compaſſes upon the Mean Line of Num- 
bers from one of the Numbers given to the other ; 
thu done; and the ſame extent applied upon the 

Great Line of Numbers from either of thoſe Numbers tc= 
wards the other; the movable Point will fall in the middle 
betwixt them ; viz. upmm the Point repreſenting the Mean 
Propcrtwnal required. 

© Example ; 8 and 32 being propounded , the Mean 
Proportional between them will be found 16 : For 
if I exrend the Compaſſes upon the Mean Line of 
Numbers , from $ in the firſt part thereof to 32 in 
the ſecond, and afterwards apply that extent upon 
the great Line of 'Numbers from 8 towards 32, the 
" movable Point will fall upon 16, the Mean Pro» 
portionsl demanded; for as 8 is ro16.10 is 16 to 
_ ſo the Mean berwixt 6.4, and 14. 4, is 9. 6, 

C 


PROBL. 11, 
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FEAUOSL Kh 


Betwixt two Numbers given to find two' 


Means Geomet rically Proportional. 


Xrend tle Compaſſes r:pen tie Litile Line of Num 

bers from one f the Numbers gruen tothe wie : 

ths done, and that exient applied upon 4.8 Great 
Line of Numbers from eiti.r f thrſe Numbers bowards 
the ther; will cauſ. tle mwval'c Punt to fall firſt on the 
tiurd part of- the diifance between them; viz. upon the 
Font repreſenting one of the Mean Numbers required; and 
teing applied again the ſame way; will at laſt reſt upen 
the other Proparticnal you look fer. 

Example ; Let 8 and 27 be the two Numbers be- 
rween Which rwo Mean Proportionalzare defired. 
Firſt, I extend the Compaſles upon rhe+ Little. Line of 
Numbers upwards from 8 to 27 : then applying that 
Extent twice upon the Great Line of Numbers tron 
$ rowards 27, I find the movable Point to fail brit 
upon /12, and thenupon 18, which are the rwv 
Means you deſire to know : for as 818 to 12, lo 
12 to 18, and 15 to 27. 
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To find the Square-Root of any Num- 
ber under 1000000. 


He Extraiion of Roots , which is accounted the 
hardeſt Leſfon in Arukhmeicky is pertormed rd 
C 3 rae- 


_— —_— O— —— - 


— ——_— —— CO 


ſt rozether , theſe of the Extrattim of the Squa: 


Square or Cube Number propounded : which con: 


-Nu mbers which dene, juſt at the ſame Point ſhall you 


"Numbers at the Poine s, and juſt thcre alſo upo 
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he help of this In#ifrument with greateſt eaſe: and ** 
dexterity : for , whereas the Preblems beforc premi lik 
ſed, as allo thoſe that follow , cannot well be exp+ 
dited without the joynt uſe of the Rule and Cp 


and Cube Roots may be reſolved only by Iniþe:t in 
without any trouble at all, or ayd of Compaſics : T 
that a man either riding or going in haſte may un; 
mediately read upon the Ra#le the Root of is 


-/ 


-—- 


ro be of admirable uſe, eſpecially in queſtions the 
coucern Military Orders , as ſhall more pliinly ax 
pear hereafter. Wherefore to extract the Syquary 
Kut proceed thus : d 

1. Wien the Figures if the Number given are even, viz { 
when the Number conſitts of 11, four, or ſix Figures, luk bf 
the ſame Number in the firſt part of the Mean Line 


pendious way of Extretto cannot chooſe but tf 


likewiſe find upin the Great Line of Numbers the Square 
Root : you look, for. 

Example, 264196 being propounded,the Square- 
Root thereof will be found 514: for I find the 
Number 264196 repreſented in the firſt part of the 
Mean Line of Numbers at the Point x, andat the 
{me Point- vpen the {ſecond part of the Great Ling} - 
of Numbers I obſirve 514 z the Square-Root roy + 
quircd. " 

2. When the Figures of the Numlergiven are odd, VIZ. 
one, three, or fre , ſenvel; the ſame Number in the ſecond 
part of the Mean Line of Numbers ; which dune , ju 
at thi ſame Point wpom the Great Line of Numbers ſhall 
y# find alſo the $quare-Ryot demanded. 

Example , 144 being propoundcd ,, T demand the 
Square»Y.oqt thereof : thit Number I hnd to be rc 
preſented in the ſecond part of the Mean Line of 


TT a wen @ 


thy Great Line'of Numbers 1 ditcover 12 , o—_ 
' £31 


p.1 
af a 
pre-mi 


 DqUan 
pet un 
es 3: 
Jay uns 
f any 
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prove 
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the Square-Root of the Number propounded. So 
likewiſe is 144 the Squa:re-Root of 207 36. 


P ROB L453; 


To extratt the Cube-Root of any Num- 
ber under 1000000000. 


Hen the Number propeunded conſiffs of ne , 

fonr , or Ieuen kigaves , find it m the firſt 

part of the bittle Line of Numbers; that 
done , at the ſame Point «pon the firft part if the Great 
Line if Numbers , yew ſha! find the Cube-Roct yau luck 
for. . 

Exampl:. Let the Number given be 1728 where- 
of the Cubc-Root &, required : I find that Number 
in the firſt part of the Litcle Line cf Numbers art the 
Point ft, and at the Game Point upon the Great Line 
of NumbeaersT alſo diſcover- 12, the Cube-Roor deſi- 
red ; In like manner is 12,52 the Cube-Koot of 1950, 


1] - and 144 the Cube-Root of 2985984. 


2. When the Number grven canſiſts f two, frue, or eight 
F.guret., ſearch it mn the Jecoyd' part of' the Little Line of 
Numbers, and that proceeding as before, you ſhall have 


* your deſire, 


Viz. 
ſecond 
> J 

jhal 


1 the 
E rc 
ie of 
1ÞO 
+ i 
th 


Example, If 14348907 were given,the Roor there- 
of would be found 242 { for,” that, Number being 
found in the ſecond part of the Little Line of Num- 
bers: at the Point «, juſt at theſume Point upon the 
Great Line I alſo find 243 , the Cub:-Koot re- 
quired, 3 

S. Wien the Number propownded confilts if three, flx, or 
nine Figures , lock fr ut 1n the third part if the Little 
Line of Numbers: for  ſolthewiſe at the ſame Pont -upmn 
the Great Line ypuil appear the Koot required. 

C4 So 
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So the Number 159220088 being found in t 
rſt part of the Little Line of Numbers at the Pon 
z , his Cube-Root is there likewiſe fourd upon thy 
Grent Line of Numbers to be $42 : And the Cub. 
Root of 159220. is found to be 54. - 


2, &e. I 2 3 
The order of finding out the -|— Le. "_ 
Cube-Numbers upon the (ſeveral a 3. : 
parts of. the Line may be. fitly ex- 4 G 
prefled by this Figure < 


IF * We 
The Uſe of the Rule of Proporti- 


0n, iy Geometry, V1R. 
1s the Dimenſjon, 


T —— 


1. Of Plain Triangles, 


_ = 


PROBEL. t. 


| The three Angles and one Side being 
known, to find the other two Sides. 


O reſolve this Problem - this is the Analegy, 


C: 


As the Sine of the Angle oppoled to the fide 
know 


2 V 


alegy. 
» ide 
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known is to the parts of the fime fide : (6 is the 
Angle oppoled tO One of the ſides unknown, tothe 
parts which meaſure that fide : And therefore 

Extend the Compaſies acroſs from the Sine of the Angie 
oppoſed to the fide known; ty the ſame fide ; found upn 
the Mean Line of Numbers : tl. an appiymg that extent 
the ſame way from the Sine of the Angle epp<ſed to 
ene of the ſides required; the myvable Point will fall Wpcrs 
the parts winch meaſure that required ſide. 

Example In the Triangle C, 8; D; let the Angle C 
be 43 degr. 20 mn. the | Angle D 122 dahnd by con- 
ſequent the Angle B (being the Complement of the 
rwo other Angles to 189 d. or rwo right Angles) 14 
deyr. : anff—— and let the fide D; C, being 100- paces 
repreſent the diſtance between - the two Rtations- Þ 
and C7 [ demand then the diftance between C and 
B : Extend the Compaſſes acroft from 14 degr-4o' m. 
upon the Line of Sines to the middle of the Mcan 
Line of Num- 
bers repreſcnt- 
ing 100 , then 
that extent be- 
ing applicd the 
ſime:way from 
122 d. upon 
the Line of 
Sines or (which 
is all one) from 
58 degy.(for by 
tie Rules of 
Triganometry the 
Sine of an ob-, 
rule Angle and 
that of his Complement to 180 is one and the ſame 
Line) will cauſe the movable Point to fallupon 135, 
and (O many paces is the diſtance required ; In hke 
manrer, the extent being applied the fame way from 
42 d. #0 m. upori the Line of Sincs, the movable 

E'1 ' Poing 
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Point will fall ugon 271, the parts of the fide D, B. 
 __ Or otherwiſe, by changing the Terms of the A- 
'nalogte, thus : 

Extend the Compaſſes outright npon the Line of 
Sines from 14 d. 40 1m. ro 58 d. then applying that 
' Extent the ſame way upon the Line of Numbers 
from 100 , the moveable Point will reſt upon 325, 
the diſtance required : ſo likewiſe the Compaſis 
being extended outright upon the Line of Sines 
from 14 4.40 28.to 43 d. 20 m. and 'that exrent ap- 
Þlied the ſame way upon the Line of Numbers from 
.109, the moveable Point willfall upon 271, the parts 
of the fide D, B. 

And here obſerve, that not only this preſent Pro- 
blem , but alſo all thoſe that follow (which concern 
the relolution of Triangles) may be reſolved two 
manner of wayes, viz. by working either outrighr 
or acro(s, except ſome few, which we intend to mark 
in their proper places. Remember likewiſe what 
hath been before touched in the fecond Chapter 
aforegoing , viz. that the Aran Line of Numbers 
ir the only Line to be uſted with theſe” of Sines and 
Tangents, and no ogher. 


/ / bag 
PR O-B Ll, 2. 
By the,Knowkage of tipo Sides and an 


 Angleoppofed ro one of them, to find 
- rhe orþer two Agrles nnd the third 
—_— 


His is the Inverſe of the laſt Problem : for, as 
the fide oppoſed ro the givgn Angle is, ro the 
Sine of the ſame Angle; 16 is the other fide 

known, 
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known , tro'the Sine of 'the Angle thereunto oppo- 


{@d : And therefore 
Extend the Compaſſes acroſs from the parts of the ſide 
ippoſed- to the Angle known , whto the Sine of the ſame 


t| Angle ; then that extent being applyed' the ſame way 


from the parts of the vther known ſide, will cauſe the 
mcvable Point to fail upar the Ste of the Angle re- 


og] quared, 


So in the fore(#id Triangle C, B, D, the fide C, 8, 
being 335; the Angle D (oppufed thereunto) 122 d. 
o . and the fhde'D, C/ 100, the Angle B will be 
found 14 d. 40 m5. if you extend the Compaſics 
acrols from 335 upon the Line of Numbers, to 122 
4.'0 wm; (orrrather ro 58 4. 052.25 aforeſaid) upon the 
Line - of - Sines , and after apply rhar exrent the Gme 
way fforh 200-apon the Line 'of Numbers, the move- 
able 'Poinr will reſt upon 14 d. 40 mm. the mealive of 
the Angle B required. 

Now having the'knowledge of rwo Angles, the 
other \niay be -caftly 'difeoveretl, being rhe Comple- 
nient' df thoſe rwo to 189, as aforefiid : And the 


Angles being known, th&other fide may be allo found 
by the Problem aforegoing.* | Sat; th 
PROBL. 3: 


By the K nowledsg of two Sraes and the 
.. Angle included, to find the other 
two Angles and the third Stat, 


F the Angle included be a right Angle , this is the 
Proportion : as the po tide 1s to the lefſer ; {6 
is the Tangent of 45 4d. © »». to the. Tangent of 

the lefler Angle. ' And theretvre Ag 
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Extend the Compaſſes upon the Line of Numbers down» 
wards from the greater to the leſs ſide : then if you apply 
that extent upon the Line f Tangems the ſame way from 


2 
- 


45 d. the movable Prant will fall upon the Tangent of 


tle leſſer Angle. 

Example; In the ReFangle Twuanglc, A; B; £; of 
the Diagram aforegoir.g, the fide 4; E; being 230, 
and” the fide 4. D, 143. 72; the &4ngle B will be 
tound- 32 d. om. For, if you extend the Compalles 
downwards upon the Line of Numbcrs from:230 tg 
142.72 , that cextcnt being; (applied the ſame way 
from 45 d. at the top of the Line of Tangent, will 
cauſe rhe movable Point ta fall upon 32 4. 0-97. viz, 
the meaſtre of the Angle Bywhoſe Complement 5 8 
d. om. is the mcaſure of the Angle D,:; And now 
the three Angles being. thus. diſco tered ys the third 
Ede may alſo be known by the brit Problem of rhig 
Chapter. ragp>Tif- 244.0 1vill 

Burt If the included Angle be Oblique, viz, Cither 


obtuſe or acute, then this , is the. Analogy, 2144 1he ; 


Sum of the ſides known, is, t9,the diftercnce of- the 
{ime ſides ; (0 is, the, Tangens of the half, Sum of 
the Angles unknown, to the Tangent of haſt theig 
difference ; And therefore ; 

Extend the Compaſſes upon the Line of Numbers dow..- 
wards and upright from the Sum «of the grven ſides; 
wito tar difference : then applying that extent wpmn the 
Line if Tangeits from the half Sum if the Angles un= 
known; the moveable Point \ wrll fall upon tle Tangent 
of half their difference; which being added unto pe ſad 
half Sum; make «up tle greater, but teig dedufthd from 
1 dilcovers the leſſer of the Angles you look fur. | 

An Example of this Problem , when the moiry of 
the Angles oppoſed exceeds not 45 4. 

In the Triangle B; C; D; the tide D, B, being 271; 
the fide D; C; 100, and the Angle D; 122 d.the Angle 
B will be fcund'14 4. 40 m. end the Angle C; 43 d. 
20 m. For, if you extend the Compaſies upon. the 

Mcan 


ww > +7 
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Mean Line of Numbers downwards from 371 (the 
Sum. of the fides known) to 171 (their differenee) 
that extent being applied the ſame way upon the 


'FLine of Tangents from '29 4. (half the Sum of the 


Angles B and C, the movable Point will fall upon 
14 d. 29 m. which being added to 29 d; amounts to 
43 d. 20m. for the Angle C; and being fubſtrated 
our of them, the remainder is 14 d. 40 m. For the 
Angle B. 

Two other Examples of this -Problem , when the 
moity of rhe Angles oppoſed exceeds 4 5'd. 

I, In the fame Triangle C; 8; D; the fide C; B; be- 
ing 335; the fide CG D; 100; and the Angle (; 43 d. 


120 mm. the: Angle D will be 122 d. and the Angle B 


t4 d. 40-m. Forz if you exzend' the Compaſſes upon 
the - Line of Numbers downwards from 435 (the 
Sum of the ſides known) to 235 (their difference) 
that extent being applied upon the Line of Tar.- 
gents backwards (viz. upwards) from 68 d. 20 m, 
(the half Sum of the Angles D and B required) the 
movable Poirtt will fall upon 53 d. 40 m. which be- 
ing added to 68 d. 20 m. their Sum is 122 d. © 2. 
vzthe meaſure: of the Angkt D;zand being deducted 
our. of the ſame 68. d. 20 m. the remainder is 14 d. 
40 ». the Angle B. 

2, The fide B; C, being 33s, the fide B; D; 271; 
znd the Angle B 14.4. 40 m. I demand the Angles 
D and C: the Sum of the fides B; C; and 8; D; is 
606, their difference is 64, and the Angle C being 
14,4. 4 m. the Sum of the Angles oppotet and. un» 
known is 165-4. 20,24 and halt that is $2.8. 46 2». 
Now, te Gtizhe this demand, 1 extend the Compet- 
ſes. upon the Line of. Numbers downwards from 606 
to. 64.;..then, þ<cauſc if I apply rhat extent upon the 
Line of Tangents backwards (viz. upwards, as be- 
fore) from $4 d. 40 m. the movable Point will fa!l 
as far beyond the top of that Line, ar the Term 1 
lagk for is. ſituate on this {ide , I apply that exteng, 


doW! Fo 
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dowriwards from 4s d. © m. cauſing the movabldfor 
Point alſo to fall upon the ſme Line: that done$ab! 
and the movable Point remaining there fixed, I cloſ$ſub 
'the Compaſſes rill the other Point may reſt uporſr* 
$2 4.40 m. And having the Compaſlcs {6 extend 
ded, if applying that extenr downwards, I (et one of 
the Points at 45 d. the other will reachto 29 4.207, 
which being added to 82 d. 40 m. amounts to 122 4 
viz. the Angle D : but being dedudted out of 82 d, 
4o m. the remainder is 43 d. 20 m. wiz. the mealure 
| of thc Angle C. 
| And in theſe three. Caſes having diſcovered'the 
(: three Angles , the other fide may be likewife found 
by the firſt Problem of this Chapter : -Obſtrve als 
that theſe two hft Examples will not admit of Gel irs 
work : and therefore are Exceptions to the Genera) m: 


Rule delivered in the end of the fame Problem, - I lat 
- 304.40 fat 

(1 

PROBL 4 up 

C 


The three Sides being known,to find the| © 
Perpendicalar, and the three Anples.| ye 


He greateft fide being aſhgned for the Befe, up-{ TE 
on Which the Perpendicular ſhall be ſuppoſed} pt 
to- fall, find the Sum and the difference of the {| be 

other fides : that done, the Proportion will bethis;| Þ 
As the Baſe is ro the Sum of the other fides, (6 is the fa 
difference” of the other fides ro a fourth Number] G 
which being deduted out of the Baſ, the Perpen+ | is 
dicutr wift fall in the middle of rhat which temains [| t! 
Andrh erefore mr 

Extend the Compaſſes upom the Line of Numbers foml 11 
' be parts of the Baſe unto the Sum of the parts of the ether 
Ade; this dine, and that extent applyed the ſame way 


p 
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rt done 


I clol 


t upo 


xtenc- 
ONE of 


.20'Mn, 
I22 4, 
82 d, 
ealure 
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from the difference of the ather ſides, will cauſe the move- 
able Point to fall npo a fourth Number , Thich if you 
ubitr att out if the intire Baſe, the Perpendicular will fall 
m the middle rf the remainder. 
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Example, in the Triangle E, F, G, the fide E, F, bc» 
ing 123, the de F, G, 11, and the Bale E, G, 20, 1 de- 
mand the Point of the Baſe, where the Ferpendicu- 
lar- ought to fall, and then the three Angles of the 


..| fame Triangle: The Sum of the ſides is 24, and their 


difference is 2: I exrend therefore the Compaſſes 


upon the Line of- Numbers from 20 to 24; that 
donezin this Example (becauſe by the third Corollary 
of the tuſt Problem of the third Chapter, the Num- 
bers 20 and 2 are both repreſented at the time Point) 


| yon may obfirve ( without any father ſearch ) the 


movable Point to diſcover the parts of the Segment 
E, C, viz. 2. 4, which being deducted out of 20, there 
remains 17, 6, whoſe half is 8,8, which ere the 
parts of the Bate comprehended berwixt C and A, or 
berwixr 4 and G : I conclude therefore that A is the 
Point -of rhe Baſe where the Perpendicular onght to 
fall. Now in the Triangle .A,F,G; the fides 4, G, and 
G, F, being known, as alſo the Angle F,..4, G, (which 
is a right Angle by the 10. Def. of the 1. E/. of Excl.) 
the Angles G, and F, as alto'rhe Perpendicular F, .4, 
may be found by the 1 and 2 Probl. of chis Chapter. 
In like manner in the Triangle E, F,.4, the fides E,.4, 


and E, F, as alſo the Angle E,.A, F, being known, 


the Angles £, and F, may be tound by —— 
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of this Chapter. And laſtly, if you add the Angleſthc 


E, F, A, and A, FG, together , their aggregate_wil 


»P 
% + 


make up the Angle E; F,G : And { by the knowJfhx 
ledge of the three hdces have You all the parts of tha Po 


Triangle throughly reſolved, 
[es 


PROB.L V. 


The three Sides being known, To find 
the Area, or Superficial Content, 


Rom the half Sum of the three fines dedut each 
fide, to the end you may diſcover the difference 
berwixt the {aid half Sum and cach fide :. that 

done, the Prcportions will be as followeth : 

I..As 1 4 to the firſt difference; ſo s the - ſecond dife 
ference to a fourth Number. 

2. As 1 K tothat furrth Number, ſo k the third diffes 
rence to a ſixth Number. 

3. As I + to that ſixth Number, ſo « the half Sum 


t9 an eighth Number, whoſe Square-Koot s the Area re- | 


quired, 

Example; The three ſides of the forclaid Triangle 
F, F,G, being 20, 13, and 11, their Sum+is 44, half 
thereof is 22, and the differences berwixt cach fide 
and that half are 2, 9; and 11; The operaticn- bc- 
ing thus prepared (becauſe the Number required is a 
Squarc-Koot) I extend the , Compaſles upon the 
Mean Line of Numbers upwards from 1 to 2: then 
-that extent being applied the ſame way from. 9 (in 
the firſt part of: that Line) the moveble Point will 
fall upon 18 rhe fourth Number : this done, and the 
movable Point remaining there fixed , clok: the 
Compalles rill the -other Foint fall again upon 13 : 
for that extent being ,applicd from 11, will cauſe 
the 


ccp 


19: 


(1 


_— 
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the movable Point to fall upon 198, the fixth- Num” 
er: again, the movable Point remaining there 
hxed, as before, open the Compaſics rill the other 
Point may yet again fall upon 1, and may inter- 
cept between rhe Legs the diſtance berwixt 1, and 
198 : for that done}, if you apply the fame exrent 
( in the firſt part of the fame Line ) from 22, the 
movable Point will fall upon 4356 , whoſe Squarc- 
Koor (by the £2. Probl: of the laſt Chapter) will ap- 
pear at the Gme Point appn.the Great Line of Nuns 


b *® 


bers to be 66, which is allo the Frea required, 


————. 
_ — .. —_—__ 


2. Of Spherical ReQangle 
Triangles. 


4 


FAORL -6C 


The two Sides being given , to find 


the Baſe, 


I* Sphcrical Rectangle Triangles, the fide which 
lubtends the right Angle, is called the Baſe,which 

ro find -by the knowledge of the other fides,uſe 
this Analigy following : 

As the Kadius or Sine of 90 4. is to the Sine of the 
Complement (otherwiſe called the Co-fine) of one 
of the ſides : (6 is the Co-fine of rhe other fide to 
the Co-line of the Baſe : And therefore ; 

Extena 


2 Geometry. Cap. 
Extend the Compaſſes downwards whpon the Line 


Sines ficm 90 d. to the C-Sme if one of the ſides : thaexc 
applying that extent the ſame way from the ConSine f th of 
x. 44 fide , the movable Pom! will reſt rpon the C:-fme, Jreqs 


the Baſe required. by 


Example. In the Triangle A, B, C, the fide A, ( 
being 27 d. $4 m, and the fide C, B, 11 4, 30 m.thi 


Baſe B, 4, will be found 30 d. o m. for if you cxtend 


the Compaſſes downwards from 90 d. to 62 d. 6 m 
(the Complement of 27 d. 54 m. and after apply 


rhat extent the fime way from 78 d. 30 m- (hi 
Complementof 11 d. 30:3.) the movable Point wi 


fall upon 60 4. being the Complement of 30 d. t 
Baſe required, 


PROBL.' 7. 


The two Sides being known, to find ti: 
ther of the Oblique Angles. 


S the Sine of the ſide next the Angle required 


isto the Radivs ; fo isthe Tangent. of the of 
polite de to the Tangent uf the fame Angle 
An@ thcrefore 


1. Where 


aP. 
Line 
es : the 
ne F th 
ſine; 
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x. When the fide oxpoſtd ro the Angle required 
exceeds not 45 d. Extend the Comp 1ſſes pon the Line 
of Sizes from the Sine of the ſide adjacent to the Angle 
required, to 90 d. then that extent being applied the ſame 
way #pin the L'ne f Tangents , from the Tangent To the 
lide cppiſed to the required Angle , the mrvable Point wil 
fall npon the Tangen! of the ſame required Angle. 

1. Example, In the aid Triangle ABL, the fide 
AC, bcing 27 d. 54 m.and the fide C,B, 11 d. 30 m. 
{ demand the Awugle A. Extend the Compaſles upon 
the Line of Sines from 27d. 54 mm. to 90 d. then that 
extent being applied the fime way upon the Llne of 
Tangents from 11 d. 30 9m. the movable Point will 
reſt upon 23 d. 30 m. the Angle A required. 

Or otherwiſe thus: Extend the Compaſſes acrots 
from 27 d. $4 m. upon the Line of Sines to 11 d.; 30 
». upon the Line of Tangents : then applying thar 
extent the ſame way from 90 d. upon the Line of 


1 £1- 


aired 


C , 
gle 
V hes 


Sinfes, the movable Point will fall upon the Line of 
Tangents at a Point repreſenting 23 d. 30 m. as be- 
fore. And not, that in this cale the Term required 
will always fill our to be le ther gs d. 

2. Example , To know the Angle &: Extend the 
Compaſſes upon the Line of Sincs from 11 d. 30 =, 
to 90 d. then ( becauſe that extent being applied 
upon the Line of Tangents the Gme way from 27 d. 
54 Will cauſe the movable Point to fall as far be- 
yond / the top of that Line , as the Term required 1s 
firuizte on this ſide) apply the Gme extent bick- 
wards upon the Line of Tangents from 45 d. cauſing 
the movable Point to fall allo upon the Cume Line ; 
for, thit done, and the movable Point remaining 
tixed at the Point where it falls , cloſe the Compalics 
till the other Point may fall upun 27 d. 54 m, And 
at liſt that extent bring applicd outright upon the 
Line of Tangents from 45 degr. will caute the move- 
able Point to reſt upon 69 d. 21 m. the Angle 8 re- 
quired. Or 'otherwite ; Extend the Compaſſes a- 
670 
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croſs from 11 d. 30 9. upon the Line of Sines to 27 
d. 54 m. upon the Line of Tangents : then if you 
apply that extent backwards from 90 4. upon the 
Line of Sines, the movable Point will fa!l upon th 
Line of Tangents ar a Point reprc{enting 69 &. 21 
m. as before. And here the required Angle is alway: 
greater than 45 d. 
2, When the fide oppoſed to the Argie required 
exceeds 45 d. Extend the Comprſſes upm the Line of 
Smes from the Sine'f the ſide adjacent to the . 11g re.» 
quired , to go d. Tat dine, if you app!y thet extent 
backwards pen tie Lime f Targents from ile Tangent / 
the ſide oppoſed to the ſtd required Angle, the muvable 
Point will fa'l upon tle Tungent if the ſame Ani... 
Example, In the Di- 
agram annexed , the 
de A, C, being 61 4. B Q 
$3 m. and B,C, 54d. 
28 m. the Angle A 
will be found 57 d. 47 
-. For, the Compal- 
{es being extended up- 
on the Line of Sines 
from 61 d. 53 m. to 90 
d. and that extent ap- 
plied backwards upon 
the Line of Tangents 
from $4 d. 28 m. the 
movablc Point will fall 
upon $7 d. 47 m. the A 
Angle .A required. And 
kere ſerve 1. that in 
Examples of this kird you cannot work acroG: 2. þ 
_ Angle here found is alwayes greater than 
45 @. 


PROBL. & 
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on PROBL. 8. 


als [ he Baſe and one of tbe Oblique Angles 
ired being given , to find the other Ob- 
ne ef} 119ue Angle. 


'< F,- 
ren T7 
AT / 


Jab 5 be Radins to the Co-fine of the Baſe ; (© is 


the Tangent of the Angle known to the Co- 

tangent of the Angle required : And therefore 

1. When the Angle given exceeds not 45 d. Ex- 

a4 the Compaſſes pm the Line of Sines from 90 d. ts 

ld Br Co-ſmerf the Baſe: then if you apply that extent the 

e way upon the Line of Tangents from the Tangent of 

Angle gruen; the movable Point will fall wpon the 
angent of the required Angle. 

Example, In the Dragram of the fixth Probl. the 

(+ A, B, bcing 30 d.and the Angle.A 23 d. 30 mn. 

&* Angle B will be found 69 d. 21 m. For, if the 

mmpaſics be extended upon the Line of Sines from 

o 4. to 60d. (the Complement of the Baſe) and 

tr Exrent applied the ſame way upon the Line of 

ingents from 23 d. 30 m. the movable Point will 

t upon 20 d. 39 m. whoſe Complement (found al- 

þ at the ime Point) is 69 d. 21. m. the Angle B re- 

ired. Or otherwiſe by croſs-work, thus : Extend 

&* Compaſies from 90 d. upon the Line of Sines to 

3d. 30 m. upon the Line of Tangents: then that 

2. Frent being applied the ſame way from 60 d. upon 

122 fe Line of Sines , the movable Point will fall upon 

te Line of Tangents ar the Poinr repreſenting 20 4. 

» 8. as before. And here obſerve , that ( in this 

e) the Angle you look for is alwayes leſs than 

4 


ſ &. 
8. 2. When 


46 Geometry. Cap.V. 


2, When the Angle given is greater than 4s d. 
Extend the Compaſſes upon the Line of Sines from 90 d. 
to the Co-ſme of the Baſe : thu done , if you apply that 
extent upon the Line of Tangents backwards frem the 
Tangent of the Angle groen, the muouable Point will fall T 
pon the Cotangent of the Angle required. 

1. Example, In the Diagram of the ſixth Probl.B, 
A, being 30d. and the Angle B 69 d. 21 m. the 
Angle .A will be found 23 4. 30 ws. For if the Com- 
paſſes be exrended upon the Line of Sines from 90 
d. to 60 d. and thatextent applied backwards upon 
- the Line of Tangents from 69 d. 21 m, the movable 
Point will fall upon 66 d. 30 m. the Complement f 
23 d. 30 m. the Angle A required. And in this caſt 
you cannot uſe crols-work, and the laſt Term found} 1 
upon the Rule is alwayes greater than 45 d. but the(fim 
Term required leſs. ne 

2. Example, In the Diagram produced in the laſt 
Probl. B, A. being 74 d. 6 m. and the Angle B 66 d.Þhte 
30 m. the Angle A will be found 57 d. 47 m. For, ifftte 
you extend the Compaſſes upon the Line of Sincs} $ 
from 90 d. ro 15 d. 54 w.and then (becauſe that ex«yng 
rene being applied backwards, as before, upon theſhe 
Line of Tangents fram 66 d. 306 m. will cauſe th 
movable Point to fall beyond that Line) if you pro-fieſſe 
ceed as you were directed in the ſecond Example offf 2 
the Gid laſt Probl. at laſt the movable Point willeſe 
reſt upon 32 d. 13 m. the Complement of the Anglel 
A required. Or. otherwiſe by croſs-work : Extend 
the Compaſles from 90 d. upan the Line of Sines to 
66 d. 30 . upon the Line of Tangents : This do 
if you apply that extent Ll from 1s d. $4 
upon the Line of Sines, the movable Point will 
upon the Line of Tangents at the Point repreſentinghy » 
32 d.13 mm. as before. And (inthiscaſe ) the laſt r} 
Term found upon the Rule is alwayes leG than 45 4&& 
but the Texm required greater. N 
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45 d. 
go d. 


y that P R O B L 9. 


3 the 


1 fall he Baſe and. one of the Oblique An- 
bl.s,| gles being known, to find the Side 
x hel adjacent to the- ſame Angle. 
m 90 
upon 
vable S the Radius is to the Co-fine uf the Angle 
"nt known ; {6 is the Tangent of the Baſe to the 
s cal Tangent of the fide required : And therefore, 
found} 1. When the Baſe is le than 45 d. Exteud the 
it the(Compaſſes #pen the Line of Sines from. 90 d. ts the C6- 
me of the Angle known : then applying that extent the 
e laſtſome way wpon the Line if Tangents from the Tangent of 
66 d.the Baſe, the movable Punt will fall upon the Tangent of 
'or, 1k fide required. 
Sincs} So in the Diagram of the fixt Problem, B, A, be- 
IT ex-ing 30 d. and 4 23 d. 30 m. the fide A, C, (wherher 
n theFou work outright or acro(#) will be found 27 d. 54 


e the And in this caſe the Term required is alwayes 
1 pro-fſeſſer than 45 d. 

ple offi 2. When the Baſe excceds 45 d. Extend the com 
t Willheſſes wpon the Line of Sines from 90 d. to the Ci-fme of 


AnglelShe Angle known, 4s before ; that dene, if yas apply the 
xtend extent wpon the Line of  Tangents backwards from 
Acs toe Tangert of the Baſe, the movable" Point will reſt wpon 
doneSte Tangent of the ſide required. 
$4 mJ So in the Diagram produced in the (ſeventh Pro- 
ll em, B, A, being 74 4.6 m. and the Angle.A $7 d. 
neingh7 ms. the fide 4. C. will be found 61 d. 53 m. And 
e laſt this caſe you cannor work acro(G, and the fide to be 
45 4und will be slways greater than 4s 4. 
Now if in applying the extent of the Compaſſes 
rom the Tangent of the Baſe, the movable Poinr 
Þ* falls 
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falls beyond the Line, work as you were before di- 
reted in the ſecond Example of the (ſeventh Pro- 
blem aforegoing , and fo ſhall you alſo in that caſe 
diſcover the fide you look for, which will then al- 
wayes happen to be leſs than 45 d. 


PTROBRLDL:. 1. 


The Baſe andone of the Oblique Angles 
being known , to find the Side dppo- 
ſed to the ſame Angle. 


S the Radiws is to the Sine of the Baſe, (o is the 
Sine of the Angle known to the Sine of the 
Side required : And therefore 
Extend the Compaſſes upon the Line of Sines from 90 
d to the Sine of the Baſe : Fir, that extent being app!y- 
ed the ſame way from the Sine of the given Angle will 
cauſe the movable Point to fall upon the Sine of the ſide 
required. | 
Example , In the Diagram of the fixth Problem ; 
to. know- the ſide KB, C, extend the Compaſs up- 
on the Line of Sines frorfi 9o d. to 30d. then if you 
apply that extent the ſame way from 23 4. 30 m. 
the movable Point will fall upon 11 . 30 7. the fide 
required. | 


PROBL. 11, 


e di- 
Pre» 
* caſe 
n al- 


Cap.Y. 


Geometry, 49 


; £4 5 Þ Nl 2: 


One of the Sides andthe Oblique Angle 
next unto it being known, to find 


the Ba ſe, 


$ the Co-fine of the Angle known is to the 
Radius ; (0is the Tangent of the fide given 
to the Tangent of the Bale : And therctore, 

1. When the fide given exceeds not 45 d. Extend 
the Compaſſes upen the Line if Sines from the Ci-fme of 
the Angle pruen, unto 90 d. Thx done, and that extent 
applied the ſame way wpon the Line of Tangent; from 
the Tangent of the fide grven , will cauſe the mryable 
Point to fall wpon the Tangent ef the Baſe. So in the 
Diagram of the fixth Probl. the Angle A being 22 
d. 3o m. and the fide A, C, 27 d. 54 m. the Baſe B, 
A, Will be found 304d. o m. Bur here, if the move» 
able Point chance to fall beyond the Line, proceed as 
you have been before directed in the ſecond Example 
of the 7. Probl. + And in that caſe the Term required 
will alwayes prove greater than 4s d. 

2. When the given fide exceeds 45 d. Extend the 
Compaſſes upon the Line of Sines from the Co-fme of the 
Angle gruen, wnto 90 d. then, if you apply that extent 
upon the Line of Tangents backyards from the Tangent of 
the fide gruen, the movable Pont will fall mpen the Tarr: 
gent of the Baſe. So in the Diagram of the (eventh 
Probl. the Angle .A being 57 d. 47 nn. and the fide 
A, C, 60 d. 53 m. the Baſe B, A, wilt be tound 74 d. 
6 m. And here the Term fought for is always great- 
& than 45 4, 
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One of the Sides and the Oblique An- 
- gle next unto it, being known,to find 
the other Side. 


- 


A* the Radius is to the Sine of the fide given ; 
{o is the Tangent of the Angle known to the 
Tangent of the fide required: And therefore 

1. When the Angle given exceeds not 4s d. Ex-+ 
rend the Compaſſes upen the Line of Smmes from go d. 
nie the Sine if the given fide : this done, and that ex» 
zent applied the ſame way wpon the Line of Tangent 
from the Tangent «of the Angle known ; will cauſe the 
mevable Point to fall upon the Tangent «> the ſide required; 
So in the Diagram of the fixth Probl. .4, C; being 27 
d. 54 m, and the Angle A, 23 d. 30 m. the fide K; Cc. 
will be found 11 4. 209mm. And in Examples of this 
kind crofs-work may be uſed, and the Term tought 
for is always leſs than 45 d. 

2. When the Angle given exceeds 45 d. Extend 
tlie Compaſſes as before : which done, if you apply that ex- 
tent «pon the Line of Tangents backwards from the Tan- 
gens of the given Angle, the movable Point will fall wp- 
on the Tangent of the ſidt required. So in the Diagram 
of rhe (eventh Probl. B; C, being $4 d. 28 m. and the 
'Angle 8B, 66 4. 30 m. the ſide 4, C. will be found 61 

id. 53 m. This Example and the like cannort be per- 
"© Formed by croſi-work ; and here the Term found 
"5s alwayes greater than 45 4. Bur if in applying the 


Compaſſes backwards the movable Point chance ' 


ro fall beyond the Line, work as you were before 
Jirefted in the fecond Example of the ſeventh Fro 
Ea 


k ot © _ w -@. 
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blem of this Chapter, and then will the Term r<- 
quired be alwaycs lets than 45 4. 


FROBL #3. 


One of the Sides and the Oblique An- 
gle next unto it being known, to find 
the other Oblique Anele. 


S the Radius to the Co-fine of the given Side; 
{0 is the Sine of the Angle kuown, to the Co- 

ſine of the Angle required : And therefore 
Extend the Compaſſes wpen the Line of Sines from 90 
d. ts the Co-ſine of the fide given : ths dene, that ex- 
tent being applied the ſame way from the Sine of the 
gruen Angle; will reach to the Ci-ſine of the Angle requi- 
red. So in the Diagram of the ſixth Problem A; C; 
being 27 d. $4 m. and the Angle A 2$ d. 30 m. the 

Angle 8& will be found 69 d, 21 m, 


PROBL.. 14 


One of the Sides and the Angle oppoſed 
unto it being known , to find the 
Baſe. 


S the Sine of the Angle given is to the Sine of 
the fide given : ſo-is the Radixs.to the Sindot 
the Baſe : And therefore 

Extend the Compaſſes; from the Sine of the Angle give 
| ID 2 ſ# 
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to the Swe «f the given ſide : then if you apply that 
extent from 9o d. the movalle Point will fall upon. the 
Sinerf the Baſe. Soin the Diagrom of the ſixth Pro- 
b!cm, A, bcing 23 d. 30 m.ard the fide B, C, 11 d. 
20 2, the Baſt B, A, will be found 3o d. o m. 


PROR L106 


One of the Sides and the Angle oppo- 
ſed unto it being known, 10 find the 
other Oblique Angle, 


S$ rhe Co-fine of the fide given. is to the Co-fine 
of the Angle given; ſo is the Kadins to the 

Sine of the Angle required : And therefore, 
Extend the Compaſſes from the Co-ſime of the given ſide, 
to the Co:ſme of the given Angle : 1h done, that extent 
being applied the ſame way from tis Radius , will cauſe 
the movable Point to fall upon the Sme if the Angle re- 
quired. So in the Diagram of the fixth Problem, 
the fide A, C, being 27 d. 54 mn. and the Angle B, 69 

d. 21 m. the Angle. A, will be found 23 d. 30 m. 


FE O51 26, 


One of the Sides and the Angle oppo- 
ſed unto it being known, to- fina-the 
other Side, 


S the Tangent of the Angle given is to the 
Tangent of the fide given ; to is the Rading » 
| re 


the 
'to 
the 
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the Sine of the fide required : And therefore, 

1. When neither the Angle nor hde given exceeds 
as d. Extend the Compitites Hoouwares upen ti.c L118 
of Tangents from tic Tangcit rf the Angle groen, 70 
tle Tangen; f tle {:dc grin; Is gone, fle xr [ 01148 
applicd the ſame way upin the Line of Sinies frem yo 0 
wilreach to the Stne if 14.0 file required. 

So in the Dicgram of the fixth Vroblem, the Ar:- 
ple .4 bring 234. 30 a. and the file B, C11 d, 20 
m, the fide AH, Co will be Lourd 27 d.$ 4 mM. 

2, When thc Angle and the fide given do czen of 
them exceed 45 d, Extend tie Compaſſes «por 1).e Lane 
of Tungents upwards from the Tangent &/ the Ang.c 
given to fhe Tungent of the fide given, then if you ap» 
py that extent backwards upon the Line of Sines frem 90 
d. the movable Port wil fall wpun the Sins if the fide 
required, 

So in the Diagram of the Rventh Probl:m , the 
Angle B bcing 66 d. 30 m. and the fide 4, C, 61 4d. 
«3 m. the ſide B, C, will be found 54 d. £5 mn, 

3. When the Angle is greater, and the fide 1.43 
then 45 d. Extend the Comprſſe; rv por the Line of Tat.» 
gents downwards frem 45 0. 1c the Tuigen: of the Angie 
gun, then if that exient be enplicd tie far wit fon 
t.e Tangent «f the given fide, te myvalle Punt 1: th 
por a Pun , winch wpmite Line of Sans repreſents in 
dine of the ſide required. 

So in the Diagrams of the fixth Proviem, rhe Arglc 
B bcing 69 d. 21 wm. and the fide A, C, 427 4. 54 7. 
the fide B, C, will be found 11 d, 20 wm. And lute ob 
(erve, that Examples of this Kind may likewiſe be per- 
formed by croſs-work, the extent of the Coingatics 
being applicd backwards : For, having cxtended t!1, 
Compaſles acrol(s trom 69 4d. 21 m. upon the Line of 


 Tangents to 90 d.upon the Line of Sincs, if you apply 


that extent backwards and acrots from 27 d. 54 m. 
upon the Line of Tangents , the movable Poiut v1 
fall upon the Sine of 11 4. 30 ». the fide required, 

D 3 FROWL 
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One of the Sides and the Baſe being 
hnown, to find the Angle oppoſed to 
the ſame Side. 


A* the Sine of the Baſe is to the Radins; is 
the Sine of the fide known to the Sine of the 
Angle required : And therefore, 

If you extend the Compaſſes from the Sine «of the Baſe 
wato 90 d. that extent being applied the ſame way , wi! 
reach from the Sine of the great ſide unto the Sine if the 
. Angle regurred. So in the Diagram of the fixth Pro- 
blem, B, .A, being 3o d. and the ſide B,C; 11 d. 30 
2». the Angle A will be found 23 d. 30 m. 


PROBL 1s. 


One of the Sides and the Baſe being 
known, to find the Oblique Angle 
adjacent unto that Side. 


S the Tangent of the Baſe is to the Tangent of 
the given fide ; fo is the Radius to the Co-line 
of the Angle required : And therefore, 

1. When neither the Baſe nor the fide given cx- 
ceeds 45 d. the exient from the Tangent of the Baſe to 
the Tangent of the ſide given, being applied the ſame 
way, Will reach; from yo d. to the Coſme of the Anygleve- 
gmred. 


So 


Lp 


iT 
Ng 


Cap.V. Geometry, FJ 


So in the Diagr.im of the ſixth Problem, the Bate 
B, .A, being. 30d. and the fide 4, C, 27 d. $4 mw. 
the Angle A will be found 23d. 30m. And in 
this cate crofi-work may alio be uſed, tt vou ap- 
ply rhe Compaſlcs the fGme way they were «x 
tendue p 

2. When the Baſe amd the fide QivQ"1 do each of 
incm exceed 45 d. Tie extent mwpwards from te Tas 
gent if the Baſe to the Tangent «of the given fouls beii,g 
ajp'1ed backwards, will reach from yo d, to the Ci-ſung oj 
tlie. 4gle required, 

© in the Diagram of the ſeventh Vioblom , the 
Fale B, A, being 74 d. 6 m. and the fide 4,6, 61 4 
53 1. the Angle 4 will be found 57 4.47 mv. How- 
bcit in this cale croſ-work hath no place. 

2. When the Baſe iz greater, and the ſid 1 OC tun 
45 d. Wark as you were taugitt mihe third linis of its 
ſixteenth Problem aferegang. 


PROBL 1g. 


One of the Sydes and the Baſe being 
known, to find the other Side. 


S the Co-fine of the fide given is to the Rudin ; 
{0 is the Co-ſine of the Baſe ro the Co-line of 
the ſide required : And therefore, 

The extent from the Ci-ſine of the ſide given t2 99d. 
being ied the ſame way, will yeach from the Cu-ſine of 
the Baſe, to the Ce-ſine of the ſide required. 

So in the Diagram of the ſixth Problem the Baſe 
B, cA, bcing 30d. and the fide 4,C, 27 d. 54 m. the 
fide BG wul be tound 11 d. 30 m. 


D4 PROBL. 
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FR 3B 4.0: 


The two Obttgric Anzles being R410N, 
10 find the Baſe. 


4 S the Tangent of one of the - Angles is to the 
Cntargent of the other Angle ; (o is the 
7 K443.45 10 the Co-hne of the Baſe ; And there- 

T orc, 

t. When one of the Angles given, and the Com- 
plement ot the other are cach of tacem lef than 45 
d. "Tic extent from tle Timpent of the Angle leſs than 
ae OS. 156 the Corapet rf the wither, will reach from 

» &. 7» the Cine if 144 Brice. So the Diagram of 
w xt Mowam it Angle 4 Uring 22 4. 30 8. 
2 the Arg'c B 69 d. 21 2. the Bale B, 4, will be 
find 39 &. And tic crol-WO0k may lincwile be 


__ p » x 
2. Waen one of the Angl.s 1s groeter, and the 
Complement of the orher kt: things d. Proceed as 
yerr have been ianp/lt 1n ie tiard Rats if irie 16. Ire 


Uiems "Ir 800710. 
/ ©3 © 
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The two Oblique Angles being known 
lique Angles being kyown, 
to. find either of the Sides, 


S the Sine of one of rhe Angles is tro the Co- 
finc of the other Angle ; to 18 the Radius to 
the Coline of the tide oppoſite ro the Angle, 

wacſe Co-fine was taken; And therefore, 
1:.:: 


# LO 
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Tie extent from the Sine of ene if the Angles given, 
to the Co-ſme of the other, being applied the ſame way,will 
reach from 9o 0, to the Cisfine of the ſide eppoſed to il 
Angle, whoſe Ci-ſme was taken, 

Sa in the Diagram of the fixth Problem, rhe Angie 
A being 23 d. 30 m. and the Angle B 69 d. 21 m 
the fide 4, C will be found 27 d. 54 


EIS 
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3. Of Spherical Oblique Angle 
Triangles. 


- 43 > Y RAR ; 3 


Two Angles and a Side oppoſed to one 
of them being known , to find the 
Side oppoſed 10 the other, 


$ the Sine of the Angle ſubtended by the fide 
known is to the Sinc of the ſame ſide ; (© is 
the Sine of the Angle ſibtended by the fade 
required, to the Sine of that fide ; And therefore, 
The extent frem the Sine of the Angle oppoſed to the 
ſide known, unto the Sine of the ſame fade, bevig applied 
the ſame way from the Sine of the Angle opp-ſed to the 
fide required, will reach to the Sine ef the fide ſo required. 
So in the Diagram of the fixth Problem, the Ar- 
gle E, being 38d. 15 »n. the fide B, A, 30d. and the 
Angle.A 23 d. 30 m. the fide B, E, will be found 18 
d. 47 Mb 


D5 PROB. 
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Two Sides and the Angle appoſed to 


one of them being known, to find the 


Angle oppoſed tn the other $74e, 


S the Sine of the fide ſibrending the Angle 
known 1s to the Sine of che. fame Angle ; to 
1s the Sine of the ſide ſubrending the Angle 

required, to the Sine of that Angle : And therefore, 

The extent from the Sine of the ſife ſubtending the 
Angle known , to the Sine of the ſame Angle, bemg ap- 
plied the ſame way, will reach from the Sine of the ſide 
ſubtending the Angle required, to the Sme of that Angle. 

So in the Dragram of the ſixth Problem, BR, 4, 
being 30 d. the Angle E 38 d. 15 mn. and the fide B. 
FE, 18 d. 47 mv. the Angle 4A will be found 23 d, 
20 mM. 

The ſtudious Reader hath by ths time. (1 preſume) ['s 
well acquainted himſelf with the tuynings and wmidings 
of ths Inftrument, that in the reſclution of meſt of the 
anſuing Problems, it will (I concerve) be only neceſſary ta 
preduce the bare Analogy, without annexmg ether Rule 
or Example as. heretofore , and to refer the proper appl;- 
«211m thererf, ts hy farther induſtry ayd diſcretion. 
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In any of the Triangles annexed, the 
Sides A, B, and A, FE, together with 
the Angle A, being known, to find 
the Side B, E, 


N an ObliqueAngle Tri- 
angle, when the Terms 
propounded are two 


B 
ſides and one Angle , or , : 
two Angles and one fie, y 
and yet the Term requt- ; FTA E 
CA 


red undi(coverable by the 
wwo laſt premiſed Pro- 
blems, you are to con- 
vert fach a Tangle into rwo Rectangle Triangles, 
by ſuppoſing a Perpendicular to be let fall from any 
one of the Angles upon his oppoſite fide , in tach 
(ort that two of the Terms propounded may-in one 
of thoſe Rectangle Triangles ftill remain given and 
irtire ; for by this means all the other parts of ſlich 
a Triangle thus converted , may be readily diſcove- 
rel by the .Analogies of Rectangle Triangles : And 
te Perjendicular thus imagined, will fall within 
tac Triangle , when the Angles adjacent to the fide 
upon 


60 Geometry. Cap.V. 


upon which ir falls, are of one and the fime kind 
phat is, both acute, or both obtuſe ; bur otherwite 
without the Triangle , when thoſe Angles are of dit- 
fering kinds, viz. the one acute and the other obtutc, 
as plainly appcars by the Triangles annexed, in which 
(naving the fides A, B, and A, E. as alſo the Angle 
A propounded) to hind the fide 8, E, ule theſe Ang» 
{ gies following : | 
1. As the Radiws is to the Co-finc of Az lo is the 
Tangent of A, B, tothe Tangent of AC, 
2. As the Cr-linc of A,C, to the Co-fineoft CE; 
{9 1s the Co-fine of A, B, to the Co-linc of B, E. 
And hcre obſerve, that to come to the knowledge 
of C, E, in caſes that refemble the firſt of the L1a- 
- grams annexed, having found A, C, you are todedut 
ir.out of A, E; again, jift1 ſuch caſes as are like the 
ſecond Diagram, A; E, ought to be deducted our of 
1A,C;,and laſtly in thoſe that reſemble the third 
*Diagram, A,C, and A, E, arc to be addcd together. 


PAOBL., 2% 


In the ſame Triangles, A,B, and 'A, E. 
together with the Angle A , being 


known , of pus either of the other 


Angles, and namely (for Example ) 
the Angle E. 


6 S$ the Radius to the Co-fine of A ; to is the 
Tangent of .4, B, to the Tangent of <4, C. 
2. As the Sine of C, E, to the Sine of A, 

<; © isthe Tangent of. A, to the Tangent of E, 
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PROBL. 26. 


A, B, and B, E, together with A, be- 
ing. known, to find A, E. 


I S the Radiws to the Co-fine of 4 ; fo is the 

Tangent of A, B,'to the Tangent of 4, 

2. As the Co-linc of 4,86, tothe Co- 

fine of B, E; fois the Co-fine of A, C, ro the Cor 
finc of C, E. 


FAUSBL' 27; 


/ 


A, B, and B, E, together with A, be- 
ing known, to find B. 


Ld, $ the Radius to the Co-line of A, B ; (6 is 
the Tangent of A, ro the Co-tangent of 
A, B, C. 
2. As the Tangentof B, E, to the Tangent of A, 
B ; (o is the Co-line of A, B, C, to the Co-fine of 
£, & &e 


PROBL. 29. 


A, and B, together with A,B, being 
known , to find either of the other 
Sides , and namely (for Example ) 
the Side B, E, 


L As 
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'Y S the Radius ro the Co-fine of .4A,B ; (o is 
the Tangent of A, to the Co-tangent of 
A, B, C. 


2. As the Co-fine of C, B, E; to the Co-linc of 
ﬀA, B, C; fo is the Tangent of A, 8, to the Tangent 
of B,E. 


FROD LL : 3 


A, and B, together with A, B, being 
known, to find E. 


[x S the Radiws to the Co-fine of A, B; is 
the Tangent of A, to the Co-tangent of 
A, B,C. 
2. As the Sine of A, B, C, to the Sine of GB;FE ; 
{9 is the Co-fine of A, to the Co-ſfine of E. 


FED DL 6 


A, and FE, together with A, B, being 
known, to find A, E. 
& 


w, S the Radiws to the Co-fine of A ; (015 the 
Tangent of A, B, to the Tangent of A, C, 
2.. As the Tangent of E, tro the Tangent 

of A; (© is the Sine of 4, C; to the Sine of C, E. 
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A, and F, together with A, B, being 
known, to find B. 


t. S the Radiws ro the Co-fine of A, B: bis 
the Tangent of A, to the Co- tangent of 4, 
B,C. 
2. As the Co-fine of 4, ro the Co-fine of E: 
{ is the Sine of 4, B, C, to the Sinc of C, 8, E. 


FX 0 LL. 


Three Sides being known, to find any 
of the Angles. 


Dd the three fides together , then from the 
* A half Sum thereof (ibſtract the fide pppotire 
ro the Angle required : this done, the Proports- 

o15 Will be as followeth : 

I. As the Radius to the Sine of one if the ſides in- 
cluding the Angle required : ſo the Sine of the other 
fide including the ſame Angle to a Jeurth Sine. 

2. aAs that fuurth Sime »« to the Sine of the half 
Sum of the fide : ſo the Sine of the difference te- 
twixt that half Sum, and the fide opprſed, to the Angle 
required, to a ſeventh Sine, betwixt winch and 90 d. 
(at the end of the Line of Sines) if you with your Com- 
paſſes diſcover the balf diſtance, that Point ſhall repreſent 
wato you an Ark, whoſe Complement being doubled 13 
the Angle you look for. 

So in the Diagram of the 6, Problem the fide 4, 

B, being 


64 Geometry. Cap.V. 


B, being 30 d. the fide B, E, 184d. 47 m. and thc 
fide 1A, E, 42 d. 51m. I demand the Angle B : 
The Sum of rhe Sides is 91 d. 38 m. half that Sum is 
45 d. q9 m.. The fide A. E, being ſubſtracted our 
of that half, there remains 2d. 598 m. And there- 
fore to diſcover the Angle B, proceed thus ; 

Bxtend the Compaſſes upon the Line of Sines 
from 90 d. unto 30 d. then applying that extent the 
ſame way, and upon the ſame Line from 18 d. 47 m. 
the movable Point will fall upon 9 d. 16 m. Again, 
that Point remaining there fhxed, extend the Com- 
paſſes 1o far that their other Point may, reſt upon 2 5 
d. 49 m. this done, and that extent applied the ſune. 
way from 2 d. 58 mn. vill cauſe the movable Point ar 
laſt to fall upon 13 4. 20 m. whole half diſtance to- 
wards go d. will happen upon a Point repreſnting 
284d. 42 m. whoſt Complement (v:z.. 60 d. 18. m,) 
being doubled, amounts to 122d. 36 73. the quantity 
of the Anglc B required. 


PROBL, 33. 


The three Angles being kyown, t9 find 
any of the S1aes, 


F in ſtead of the greateſt Angle, you take his 

' Complement to 180 4. the Angles convert them- 

{elves into fides, and the fides into» Angles ; and 

then (by contequent) the operation will-be che Gmc 
with that of the hſt Problem. 
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4. Of divers other Geometri- 
cal Figures. 


Robl. 34. Tie Diameter ef a Circle being known, . to 
find the Circumference. 

The extent upon the Line of Numbers from 1. 
to the Diamcter, will rcach from 3. 14.2 'to the Cir 
cumference, 

Probl. 3s. To fd the Superficial Contnt 

The extent from 1 to the Diameter being twice 
repeared from .7$54 ,. will reach to the Content O, 
otherwiſe thus : The extent upon the Great Line. of 
Numbers, from 41 ro the Diameter, will reach upon 
the Mcan Line of Numbers from .7854 to tic 
Content : Or yet thus ; the Extent upon the Great 
Line of Numbers from 1 to .7$854 will reach ' upon 
the Mean Lice of Numbers from the Diaineter ro 
the Content. And in this manner may divers of the 
infting Problems be diverſited, which (48 beforc) I 
reftr tothe diſtretion of the Practioner. 

Probl. 36. Ty find the ſide rf the Square, winch may 
be mſcribed within the ſame Circle. 

Tone extent from 1 to .7071 will reach from the 
Diameter to the fide of the Square required. 

Probl. 27. Having the Circumference to find the D. 
arnxaer. 

The extent from 1 to .31$3 will reach from the 
Circumtcrence to the Diameter. 

Probl. 38. To find the Swperſicial Content. 

The extent from 1 to the Circumference being 
rwice repeared from .07958, will reach ro the Con- 
tent. Or, &c: 

Probl. 


- 
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Probl. 39. To find the fide of the Square, which may 
be inſcribed withm it. 

The extent. from 1-to the Circymference , will 
reach from 2251 to the ſrc of the Square required, 

Probl. 409. Havmyg the Content of 4 Circle, to find the 
D1 amerer. 

The extent from 1 to 1. 279Will reach from the 
Content to another number, whoſe $quare Root 1: the 
Diamerer requirec|. 

Probl. 41. To find the Circunaference. 

The extent from 1 to 12. 57 will reach from the 
Content to another Number , whoſe Square Root j3 
the Circumfecrence required. - 

Probl. 42. Tp , find the fide of the Square equal wn 
fo It, 

BxtraX the Square Root thereof by rhe 12. Probl. 
of the laſt Chapter, and you have your dehire. 

Probl. 43. The breadth of a long Square being given 
in Inch-meaſure, and the length in Foot-meaſure, to find 
the Content im Feet. + 

The extent from 12 to the breadth in Inches, will 
reach from the length in Feer co the Content in Feet. 
Or , vice verſa, the extent from 12 to the length in 
Feet , Will reach from the breadth in Inches to the 
Content in Feet. 

Probl. 44. The breadth and length of a long Square 
beirg given in Foot-meaſure to find the Content thereof 
in Tards. 

The extent from 9 tro the breadth , will reach 
from the length to the Content in Yards. Or, &c. 

Probl. 45. To find the Content in ſingle Perches. 

The extent from 16. 5 to the breadth, will reach 
from the length ro the Content in fingle Perches 
Or, cc. 

Probl. 46. Th find the Content in Square Perches ;  0- 
therwiſe (in Archite: ture) called Poles. 

The extent from 272. 25. to the breadth,will reach 
from the length ro the Content in. Poles. Or, 42 

Probl. 
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Probl. 47. Tie breadth and length if @ long Square 
being gruven in Parches, to find the Content in Acres. 

The extent from 160 to the breadth, will reach 
trom the length to the Content in Acres. Or, ec. 

Probl. 4S. Tie breadth and depth if a Square Re» 
(Fangle ſolid, being given im Incl.,-meaſure, and the leng:') 
1n Foat-meaſure to find the Content theresf tn Feet. 

The extent from 12 to the breadrh or depth in 
Inches , being rwice repcatcd from the length in 
Feet, will reach to the Content in Feet. Or, &c. 

Probl. 49. The breadth and depthof a Kettangle ſolid 
(not jult ſquare) being known) 1m Inc,-meaſure, and ihe 
length im Fort-mcaſure ro find the Content m Feet. 

Find ( by the tenth Preblem of the laſt Chapter) 
the Mean Proportional berwixt the breadth and 
the depth ; for then, the extent from 12 to thac 
Mein Proportional , bejpg twice repeated from the 
length in Feer, will reach ro the Content in 
Feer. 

Probl. 50. The breadth and depth if a Reftangle ſolid 
(not juſt ſquare) being known m Fout-meaſure, to find the 
Baſe or Superficies at the end thereof. 

The extent from 1 to the breadth, will reach from 
the depth ro the Baſe required. 

Probl. $1. The Baſe and length of a Reftangle ſcltd 
being known im Foot-meaſure, to find the Content mn 
Feet, 

The extent from 1 to the Baſe , will reach from 
the length to rhe Content. 

Probl. 52. Having the Diameter if a Cylinder , to 
fmd the Baſe. 

The Baſe of a Cylinder being a perfe& Circle 
this Problem may be refolved by the 35 afore- 
going. 

Probl. 53. The Baſe and length» of Cylinder being 
known, to find the Content, 

The extent from 1 to the Baſe , will reach from 
the length to the Content. 

Probl, 
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Probl. $4. Haring the Axis rf a Sphere, to md the 
Saperficial Content. 

The extent from 1 to the Ax# , being twice rc- 
peated from 2.142, will reach ro the Supcrticial Cor.- 
wn required. Or, &c. 

Probl. 5s. To find the ſolrd Content . 

The extent from 1 ro the Axs , being thrice rc+ 
peared from .5 238, will reach to che (oli d Content rc* 
quircd. Or, WC. 


— 
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The Uſe of the Rude of Proportion 
in Aſtronomy. 
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By the Sun's Shadow ,. to find Pls 
hctobr. 


Ke extent upon the Mean Line of Numbers, 

from thc length of the Rules Shadow to the 

height thereot (neld Perpendicular to the Hu- 
zizon) will reach upon the Line of Tangents from 
45 d. to the Sun's height required. 

Probl. 2. Te Suns greateſt Declination , tegetLer 
with lus diitagee from the next Equinottial Point berg 
known, to find 1s preſent Declination. 

As the Kadixs to the Sine af rhe Sun's diſtance 


from the next Equinoalial Point ; to .is the Sine of 


thc 


al 
the $ 
clina! 
Pr 
As 
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the 1 
Pi 


with 
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the Sun's greateſt Declination to the Sine of the De+ 


clination required. 

Probl. 3. To find the Right Aſcention. 

As the Radis to the Tangent of his diſtance. 
&c. (o is the Co-fine of his greateſt Declination to 
the Tangent of his Right Aſcenſion. 

Probl. 4. The Sun's greateft Neclination , together 
with hk preſent Declination , being known , ro find bu 
Right Aſcenſun. 

As the Tangent of his greateſt Declination to the 
Radius, 1o is the Tangent of his preſent Declination 
to the Sine of his Right Aſtention. 

Probl. 5. The Elevation of the Pole, together with the 
Sun's Declination being known, to find how long the Swn 
niſeth or ſetteth before or after the hour of ſix. 

As the Co-tangent of the Elevation is to the Ra+ 
dius ; (o is the Tangent of the Sun's Declination to 
the Sine of the .Aſcentional Difference berween the 
hour of fix, and the Sun's rifing or (etting., 

Probl. 6. To find the Sun's Amplitude. 

As the Co-fine of the Elevation is tothe Sine of 
the Declination ; ſo is the Reds to the Sine of the 
Amplitude. 

Probl. 7. The Elevation of the Pole, the Sun's greateſt 
Declination , and hu diſtance from the next Equinottial 
Pount being known to find the Amplitude. 

As the Co-fine of the Elevation is to the Sine of 
he Sun's diſtance ; fo is the Sine of the Sun's great« 
eſt Declination to the Amplitude required. 

Probl, 8. When the Sun i in the Equimettial, by know- 


ling the Elevation of the Pole, to find the Sun's height at as 


ny time aſſigned. | 
As the Radius to the Co-ſine of the Elevation ; 
fo is the Sine of the Sun's diſtance from fix a Clock 
tothe Sine of the height required. 
Probl. 9. The Elevation of the Pole, and the Declina- 
tion of the Sine being known, to find the Swn's height at 
the hopey of ſix, 
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As. the Radixs to the Sine of the Latitude ; ( is 
the Sine of the Declinazon to the Sine of the height 
required. : 

Probl. 10. To find the Swun's height at any time af- 
ſened. 

1. As the Radius to the Co-tangent of the Elc- 
vation z ſo 4s the Sine of the Sun's diſtance from 
fix, to the Tangent of an Ark , which being ſaub- 
trated our of the Sun's diſtance from the Lole, 1 
{ay again. 

2. As the Co-fine of the Ark found is to the 
. Co-fine of the refidue of the Sun's diſtance from the 
Pole ; {© is the Sine of the Elevation to the Sine of 
the heighr required. 

. Probl. 11. To find the time when the Sun will be 
due Eaſt and Weſt. 

As the Tangent of the Elevation to the Radius ; 
ſo is the Tangent of the Declination ro the Co-tine 
of the hour from the Meridian. 

Probl. 12. T6 find the Sun's height, when he cometh 
to be due Eaft and Wt. 

As the Sine of the Elcvation to the Radius ; (© is 
the Sine of the Declination to the height required. 

+ Probl. 13. TT find the Sun's Azimuth at the hour 
ef ſix, 

As the Co-fine of the Flevation is to the Co- 
tangent of the Declination ; to is the Radius to the 
Tangent of the Azimuth from the North part of 
the Meridian. 

Probl. 14. The Complement of Elevation , the Sun's 
diſtance from the Pole, and the Complement of the Sun's 
Leight being known, to ford the Awmuth. 

Having added the three given Terms together, 
find the difference bertwixt their half Sum and the 
Sun's diſtance from the Pole : this done, the Pre» 
portion will be as followeth: 

1, As the Radiws to the Co-fine of the Elevation z 
{o is the Co-fanc of the height to a fourth Sine: 

2. & 


the 


| 
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2. As that fourth Sine is to the Sine of the half 
Sum ; (o is the Sine of the difference to a ſeventh 
Sine, whole half diſtance towards 90 d. will diſto- 
ver the Sine of an Ark , whole Complement being 
doubled is the Auumwuth you look for. 

Probl. 15. To find the howr of the Day. 

Having added the three given Terms rogether, 
as before, find the difference betwixt their half Sum 
and the Complygment of the Sun's height ; rhis done, 
the Proportions will be theſe : 

I. As the Radius to the Co-fine of the Elevation 
ſo is the Sine of the Sun's diſtance from the Pole to 
a fourth Sine. 

2. As that fourth Sine is to the Sine of the half 
Sum: © 1s the Sine of the diference to a feventh 
Sine, whoſe half diſtance rowards 9o d. will difco- 
yer the Sine of an Ark, whoſe Complement being 
doubled and converted into Time , will produce the 
hour required, 
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CAP. VIL 
The Uſe of the Rule of Proporti- 


on in Dialling. 


PROBL. 1. To make 4 airet Pg- 
lar Dial. 


Aving aſſigned a Line drawn in the middle 


of the Plane for the Meridian, and n—_—_ 
ine 
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Line drawn parallcl unto it for ſome other hour;which 
may be deſcribed upon the Plane : I Gy, 

1. As the Tangent of that hour is to the Radiws ; 
is the diſtance of that Hour-line from the Meri- 
dian to the height of the Srile. 

2. As the Radivs is to the height of the Stile ; (6 
is the Tangent of any other hour, to the diſtance 
of the (ame hour from the Subſtile. 

Probl. 2. A Meridian Dial. 

Having drawn a Linc repreſenting part of the 
Ax# of the World towards a proper fide of the 
Plane, (according to his ſituation cither Eaſtward or 
Weſtward) aſſigned that Line for the hour of fix, 
the Proportion will fall out to be as in the former Pro- 
blem ; for, ' 

1. As the Tangent of any hours diſtance from 
fix is to the Radiw; lo is thediſtance of the hour 
upon the Plane from the Hour-line of fix, to the 
height of the Stile. 

2. As the Radiww is to the height of the Stile ; 6 
is the Tangent of any other hours diſtance from 
tx to the diſtance of the (ame hour from the Subs 
ſtile, 

Probl. 3. An Horizontal Dial. 

As the Radu to the Tangent of the hour given 
{o is the Sine of the Elevation to the Tangent of the 
Hour-line from the Meridian. 

Probl. 4. A Vertical Dial. 

As the Radins to the Tangent of the hour: is 
the Co-fine of the Elevation of the Tangent of the 
Hour-line from the Meridian. 

Probl. 5. A Vertical Inclining Dial. 

Having found out the Elevation of the Pole a- 
bove the Plane, according to its inclination, the Pro- 
portion will be this : . 

As the Radivs to the Tangent of the Hour : fo 
is the Sine of the Elevation above the Plane;to the 
Tangent of rhe Hour-line from the Meridian. 
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Probl. 6. A Pertical Declining Dial. 
i. As the Radis to the Co-tangent of the Ele- 


- Ivation : fo is the Sine of the Declination to the 


Tangent of the Subſtile diſtance from the Meridian 
of the Phce. 

2. As the Radis to the Co-fine of the Declinati- 
on: {01s the Co-fine of the Elevation to the Sine of 
the Stile's height above the Subſtile. 

3. As the Sine of the Elevation is to the Radius : 
ſo is the Tangent of the Declination to the Tangent 


* Jof the Inclination of the Meridian of the Plane to 


the Meridian of the Place. 

4. As the Radiws to the Sine of the Stile's height 
above the Subſtile : (© is the Tangent of the Angle 
at the Pole comprehended berween the hour given 
and the Meridian of the Plane, to the Tangent of 
the Hour-lines diſtance from the Subſtile. 

Probl. 7. A Meridian Inclining Dial. | 

I. As the Radiss to the Tangent of the Elevati- 
on : {© is the Sine of the Inclination to the Tan- 
gent of the Subſtile's diſtance from the Meridian. 

2. As the Radius 15 to the Sine of the Elevation : 
{o is the Co-fine of the Inclination to the Sine of the 
Stile's height above the Subſtile. 

3. As the Co-ſfine of theElevation is to the Rad:- 
ws ; fois the Tangent of the Inclination, to the Tar» 
gent of rhe Inclination of Meridians. 

4. As the Radiws is to the Sine of the Stile's 
height above the Subſtile : fo is the Tangent of the 
Angle at the Vole, to the Tangent of the Hour-lincs 
diftance from the Subſtile. 

Probl. 8. A Pdar Declming Dt:al. 

1. As the Radiws to the Sine of the Declination : 
{ is the Co-fine of the Elevation to the Co-line of 
the Ark-comprehended berween the Horizon ar.cl 
the SubRtite. 

2. As the Radis to the Tangent of the Declins- 
tien : {6 is the Since of the Elevetton to the "T-r.- 
kt FCUT 
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gent of the Inclination of Meridians, which being 
converted into time, ſheweth how many hours the 
Subſtile ought ro be placed from the Hour-line 
ar 84. 

3. As the Radivs is to the Tangent of the hours 
diſtarice from the Subſtile : (o arc the rarts of the 
height of the Stile, to rhe diſtance of the Subſtile 
from the Hour-line required, meafured by a Scalc of 
like parts. 

Probl. 9. A Declining Inclinmg Dial. 

1. As the Radius to the Tangent of Inclination 
to the Horizon : (© is the Co-fine of Declination 
to the Tangent of rhe Ark of the Meridian of the 
Place intercepted between the Horizon and the 
Flane, which being compared with the Elvvation of 
the Pole, the diftance of the Pole from the Plane 
may be thereby readily diſcovered. 

2. As the Radius is to the Sine of Declination 
from the Vertical: (6 is the Sine of Inclination to 
the Horizon, to the Cosfine of the Enclination to the 
Meridian. 

3. As the Radws is to the Co-linc of Inclination 
to the Horizon ; {a is the Cotangent of Declina-« 
tion to the Tangent of the Ark of the Plane inter- 
cepted between the Horizon and the Mcridian of the 
Vlace. 

4. As the Radius is to the Sine of the Inclination 
to the Meridian : fo is the Tangent of the Pole's di- 
ftance fcom the Plare, to the Tangent of rhe Sub- 
ſtile's diſtance from the Mcridian. 

5. As the Radius is to the Pole's diſtance from 
the rÞre : (© is the Sine of the Incliuztion to the 
Meridian, to the Since of the Stile's height above 
fe Subſtile. 

6. As the Colinec of the Pole's diſtance from the 
Plane is to the Radrus : (o is the Cotargent of the 
Inclination to the Meridian, to the Tangent of the 
Inclination of Mcridians. 

7. As 
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7. As the Radius is to the Stiles height above the 
Sub9ile ; to is the Tangent of the Angle at the 
Pole, ro the Tangent of the Hour-line's diſtance 
from the Subſtile. 


CAP VII 


The Uſe of the Rule of Propor- 
tion in Geography. 


Probl. 1. Two Places being propoun- 
ded, which diff er only in Latitude, 
to find their Diſtance. 


I. Hen the two placcs are fituate under 
the Cime Meridian, and upon the Cme 
fide of the FEquinoctial ; Sub#Hratt rhe 

leſſer Latitude out ff the greater ; that dine, the ve 

mainder + the ditt ance required. 

2. When one of the phccs propoundcd is firuate 
upon this fide rhe Equinottial, and che other vpon 
that, and yet both under the Cme Meridian , as be« 
fore : Add tle io Latitudes tegather 3 thy done, thery 
dum +» the Aitt ance required. 

Probl. 2. Two places, which differ only in Longitude, 
being prop: unded, to know 11.eir dittance. 

1. When the Places are both of them fituatc 
under the Equinoctial : Subtratt ihe lefſer Longitude 
cut if the greater : this done, the remainder s the di- 


fiance required, 
E 2 2. When 


% 
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2, When the Places are ſituate under ome Parallel 
berwixt the Equinoctial and.one of the Polcs : Then, 
as the Radius » to the Coſme of the commoen Latitude 
given: ſo k the Sme if half the difference of Langitude 
to the Stne rf half the diftance. 

Probl. 3. Two places being grven, winch differ beth 
in Longitude and Latitude, to fmd their diftance. 

1. When one of the Placcs is fituate under the E- 
quinoQtal, and the other rowards one of the Polcs : 
Then, As the Radins # to the Cet=/me if the difference 
f Lenguude - ſo s the Co=ſme of the Latitude given, 
zo the Coſme of rhe diftance yequ:red. 

2. When both Places are without the EquinoQtial, 
and towards one of the Poles : Then, As the Radius 
x to the Ci-ſie of the difference of Langitude: ſo # the 
C.-tangent of the leſſer Latitude to the Tangent if anc» 
ther Ark, , which being ſubſtracted out of the Com- 
plement of the leſter Latitude, retain the Ark therc- 
of remaining ; and ſay again , As the Ci-ſme ef the 
Ark found x to the Ci-ſme of the Ark, remaining : ſo 
» the Sine of the leſſer Latitude to the Ci-ſme of the di+ 
" ſtance required. 

3. When both Places arc without the EquinoCtial, 
and one of them firuate towards the North Pole, and 
the other towards the South : fiy thus, As the Radi- 
1s # to the Co-ſme of the difference of Longitude : ſo x 
the Ci-tangent of one of the Latitudes, to the Tangent of 
another Ark, which being ſubſtracted out of the 
other Latitude, and go d. added together : fay again, 
As the Ce-ſine of the Ark, fanund to the Co-ſine, of the 
Ark, remaining © ſo % the Sine of the Latitude firf 
Faken, to the Cirſine of the diftance required. 
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GC A-P.--1K 
The Uſe of the Rule of Proporti- 


on tn Na vig ation, 


Probl. 1. The Latitndes of two Pla- 
ces being known, to find the Meri- 
dional Difference. 


I, Hen one of the Places is firuate under the 
Equino-tial, and the other without : THe 
Degrees and Decimal Minutes found wpon 
the Scale of Equal Parts at the Point ; where that other 
Latitude x repreſented upon the Scale of Latitudes, are 
the Mer;dional difference required. 

2. When one 6: the Places have Southerly , and 
the other Northcr'y Latirude ; Extend the Compaſe 
ſes upom the Line 'f Latitude, fitm'the beginning ef 
that Line to the leſſer Latitude : that done, if yow apply 
that extent upon the ſame Line, and the ſatmie way from 
the greater Latitiile, the movable Point will diſcover 
upon the Line of equ«1l Parts, the Meridional difference 

ſired. p 

3. When bot! Places have Northerly or Soit- 
therly Latitude : Extend the Compaſſes Kpon the-Lmne 
of Latitndes from one of the Latitudes to the other : this 

E 3 dune , 
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done, if you apply that extent frem the lyginnng of the 
Line, the movable Punt wiil ſhew you upon the Scale of 
Equal Parts the Meridicnal difference yous look fer, 

Probl. 2. The Latitudes rf imo places tigetLer with 
their difference if Longitude being hyiomn , ro find ti. 
Rumi e diretiing {rm the ne tothe other, 

As the Mcridional difference is to the diference 
of Longirude ; fo is thu Radic ro tie Tangent of 
the Rumbe : And therefore, 

Tye extent t#pon the Menn Line of Nembers from the 
Abridional difference to the difference of Longitude, wit 
yeach wpom the Line of Tang:rs from 45 d. to the Tuns 
gent of the: Rune. 

And note here, thatin this Problem and the like, 
you may make uſt of the double Scale, placed upon 
the Iſt Line of the Rule of iroportion , at the end 
of 'the Scale of Inches: viz. (Gif need be) for the 
more ſpeedy redu*tion of the Sexxgerary Minutes of 
the Longicude into Decimal, & comre : to' the cnd 
you may by that means the mure readily work by 
them upon the Mean Linc of Numbers. 

Provl. 3. By buth Latiudes and Rumbe to find the 
dittance upon the Rumbe. 

As the Co-fine of the Rumbe to the true differerce 
of Larticudes : fo is the Radirs to the diſtance requi- 
red : And therefore, 

Exicnd the Compaſſes acroſs from the Ci-ſine of the 
Rambe ( foxnd upn the Live of Smes) tothe true diff c- 
rence f Latiindes ( found wp'n the Mean Line if Nums- 
ters) 0115 d4 ne, if | ye, appt {;,a4t ExXIeanlTlic ſame way 
and arr fs from 30 d. ttpxs tic Live of ines, the m* 
vable Point wid ſhew y044 pil the irc Lme Ti Nam» 
bers (in Degrees and Lecimal tuinutcs) the diitance re« 
quired, 

Probl. 4. By loth Latitudes and Rumbe, to find the 
difference if Longitude. 

As the - Radius ro the Tangent of the Rumbe : 
{0 is the Mcridionzl difterence of the Latitudes to 

the 
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the difference of Longitude required : Ard therefore 

Tie extent wpon the Line of Tangenms jrem 45 d. tv the 
Tagen. f the Rumie, Wia reach pn ike imieaun Line tf 
Numb frem the Mer:duncl d:t EYoACE t the Lainxdcs 
to Tile d'fferenc C ft Longitude reqa red. 

Probl. $. By buih Laitindes wad d:iitance to find the 
Raumbe. 

As the diſtance is to thc tric ditterence of Lati- 
tudcs * (o 18 the Kadiin to ine LOC of ne Rumbc; 
And tacercetore, 

Tie exieni «pn the Mean Line f NuKmuers, fr mn lt c 
dithance fs Tiie a jj erew F Luiikde. z» Vie VAC ipn the 
Line 'f vines jun a tote Cinjine f the Rumbe, 

Vrubl. 6. 5y ne Latunde, diitance, and Kimbe, to 
find tie «ther Laiitnde. 

As the Radius to rhe Conline of the Rumbe : (6 is 
the diſtance to tac true diutercncc or Liticudes : And 
theretorc, 

T.ec ex:ent upin the Line of Sines frem 90 d. to tha 
Cenſme F ite Ramie , Wit reach apon the plean Line of 
Numbers , jrom ttc diit ance tv 1ie true difference of La- 
iuudes. 

Probl. 7. Tue Latitudes and difference of Longitude 
of two places being knvwn, io fall by the great Circle from 
Ihe one bo Hit Where 
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In the Triangle A, B, C, let A repreſint S. Chri- 
ſtrpbers, C, the Lizard, B, the North Pole, 4, B, the 
Complement of the Latitude of S. Clirittepbers, wiz 
74 d. 30 m. B, C. the Complement of the Latitude 
of the L:z2ard, 40 d. o m. and A, B, C, the diference 
of Longitude, 68 d. 30 wm. Now therefore to ſteer 
a courſe from A to C alongſt the Ark A, C proceed 
thus ! 

1. By the 24 and 25 Problems of the hfch Chapter 
hind the fide A, C, as alſo the Angles A, and C. 

2. By the 22 of the fame Chapter tind the Per- 
pendicular 6, 7, cutting the fade 4, C, at Right 
Angles. 

3. By the 8 of the {ime diſtover the Angle A, B, 
J, and by the 9 the fide A, L 

4. Leſſening the Angle A, B, I, rwo, five, or ten 
Degrees , as you ſhall (ce caulc, (for Example, by the, 
Angle A, B, d,) by the knowledge of the Angle d, 
B, I, and of the fide B, I, hind by the11, 12,and13 
Problems of the {ime htch Chapter , the Bale R, d, the 
lide d. ], and the Angle B,d, I; and fo proceeding to 
do the like at the Poinrs e, f, g, and b, you may there- 
by diſover the ſcveral diſtances berwixte Point and 
YPoinr, the ſeveral Latitudes at thoſe Points, and the 
{everal Angles according to which you are to» dire 
your Courſe : For at hrſt, from. A you are to ſteer 
according to the Angle B,.A, 1, until you ſhall have 
{fiiled fo many Leagues asanfwer ro the diſtance be- 
wwixt A and d : and.then from d, according to the 
Angle B, d, I, untill you ſhall arrive at the Point 0, 
according ro the number of Leagues that d and e 
are difiant the one from the other; and (6 conſe- 
quently of the reſt in their order , until you ſhall at- 
tain the Point 1, from whence you are to fteer full 
Weſt towards c, the Angle B, 1, CG bcing a Kight 
Anglc, &c. 


CAP. 
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CAP. X. 


The Uſe of the Rule of Propor- 
tion in the Caring of Veſſel F; 


Probl. 1. The true Content of a S9- 
lid Meaſure being known, to find 
the Gage Point of the ſame Mea- 


ſure. 


He Gage Point of a (ulid Mcature is the Dia- 
T meter of a Circle, whole Superhcial Content is 
equal ro the (lid Content of the tame Meaiure 
{6 the (olid Content of a Winc-gallon (according to 
Winchefter mcaſ.urc) being 231 Cube-inches, if you 
conceive a Circle to contain ſo many Inchcs, you. ſhall 
find (by the forticth Problem of the fifth Chapter) 
the Diamcter thereof to be 7.15: For, 

As 1 « t0 1.273 :.ſo « 271 ft0294. 1, whoſe Square 
roct (by the rweltth Pr.blo of the Gane Chapter) 4 17. 
I 5, the Gage-point of Wine-meaſure. 

Thus likewife may you cafily diſcover the Gage- 
point of Ale-meaſure, an Ale-gallon (as it hath been 
of late diſcovered) containing  2$5 Cube-inches; 
For, 

Q.As 1- to 1. 273: ſo # 28870 366, 7, whe 
$Squ1.t 4 19.18, the Gage-pant if Ale-meaſure. 

F 5 Aud 
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And (indced) 283 Cubc-inches ſeem to be the 
moſt probable Content of an Alc-gallvn, being the 
ixth part of 1925, which 1 the Number of Cubc- 
irches contained in a Cubc-fcot. For (6 taccordii p 
to that account) a Cube-foot contains jiilt fix Gal ONn?s 
and the CGrigc-polnt of Alc-meatfure fo y ICC (On of tC 
foil and waſtc) excced3 that of Winc-mncel.re quit 
two Inchcs. 

Aftcr the ame manner alſo may you diſcover the 
Gage-poinr of any Forreign meaſure vwihartocver, ard 
afterwards by that mcan; come to the knowledge cf 
the true Content of their Veſlcl, according to the 
Meaſures uſed amongſt them, as will phuinly appear 
by chat which ſhall here after be raught for the diice- 
very of the Contents of Wine and Becerweflcl accorcle 
ing to the Engliſh Me- (arcs. 

Now from that which is aboveſaid doth neeefl2r ily 
follow this Corollary * Wien the Dianittty'f a Cumder 
in Inches s equal to tle Gage-p.int of any Mexſare (gruen 
likewiſe m Inches) evcry Iich m the length there f cont ams 
ene Integer of the ſame Meaſure: So in a Cylinder 
having 17.15 Inches Dianteter , every Inch in the 
length thereof contains one intire Winc-pallon t 2rd 
in another having 19.15 Inches Diamctcr, cvery luch 
therecf 'contaitis one Al.-2allon, &c. 

Probl. 2. In 4 Wine or Beer-veljel, the D:ameaers at 
the Head and Bongue being {nown, to find the required 
Dramerey. 

Extend the Compaſſes upen the Line if Inche: from 
the D Diameter ar thc Head, to the Dimerer at the 
Bor.gue : then applying tit extent from t: e begir+ 
ning of the (rune Line, and obſcrving there the dit- 
ferer.ce betwixt the rwo Diamezers \ (ouc of thc 
Points remaining ſtill tixcdat the paginanng : of tiric 
Line) cloſe: the Compaſlcs till the other Point may 
fall upon fo mary parts of the Gage-lme, as the ditri.- 
xence between the rwo Diamctcrs, amounts unto in 

{nches 3 this done, and that cxtent epplied from the 
Diametc: 
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Diameter at the Head towards the Diameter at. the « 

Bor:gue, will caute the movable Yoint ro tall upon the 
Equated ENS you look tor. 

Example , The Diameter at the !oed bein F 18. 3 
Inches, and that at the Bongue 21. s Inches, I de- 
mand the Equated Diainetcr. Firſt, extci ding the 
Compatles upon the Line of Incavs from. 18.3 In- 
ches to 21.5, and then applying that extent from 
the beginning of the fame Line, I find the mo» 
vable Point ro fall upon 3. 2 Irches, viz. the true 
difference of the rwo Dizmertcrs : Now therefore 
if ſtill keeping one of the Points of the Compatles 
hxcd at the beginning of that Line, I clote them 
till the other Point may fall ar 3. 2 upon the Gagesline, 
and aftcr apply that extent from 18. 3 (che Dizme:cr 
at the Head) the movable Point will ar laſt fill upon 
20. 54 Inches, the Equated Diameter required, And 
by this mcans your Veſicl, which before was un part of 
an Oval torm 2nd irregular » 15 NOW reduced into a 
pertert ny 

Probl. Te equated Diameter and length of a Wine 
or a Leimg gruen mm Fer Wages fard the Conte 

rf in Wine-meaſure. 

The extent upun the Line t Numbers from I7.15 
(the Gage-point of Winc-mcafizre) ro the Equated 
Diancter, buiyg rwice reperted from the length, will 
reach to the Content in Winc-pallons, 

Probl. 4. T find the Content 12 Ale-menſare. 

The extent from 19. Is (the Goguopome of Ale- 
mceature) to rhe I quated 1:meter ; being ric? re- 
peared from the legit, Vii zcach io the Content in 
Alc-gallons. 

Probl. 5. Hawng the lorrth ani the two Diameaters 
at the Head and B mgac, gc ker v1.0 thi Equnted Dit 
meter and Coment £. Fry). , ann yy WhiC/ {+ mW '1 als 
119 more f ire lugeiey 5 CG&romn, tat the Sup 7]2cies 
ther} mity cut forre part of the trend, to fnd the tres 
Q146 Ty [.CYEMATNGETY., 
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Head and Bongue , out of the diſtance intercepted 
berween the Bongue and the Superhcies of the Liquor, 
ro the end you may thereby diſcover where the Li- 
quor Within the Veſſel cuts the Head, according ro 
which draw a Line with Chalke ( or otherwile) upon 
the Head, then having drawn another Line parall-b:0 
«the firſt, and of like diſtance from the other oppoſite 
fide of the Head, you have in the middle of the Head 
:berwixt thoſe rwo Lines a Segment of the Veſſel 
marked out, and likewiſe rwo other Segments, the 
one above and the other below that middle Segment : 
after this taking the length of one of thole Parallels 
in Inch-meaſure, the. Equated Diameter of the Super- 
ficies may be thus found out upon the Rule : 

The extent from. the Diamcter at the Head to the Equa- 
ted Diameter «of the Veſſel, will reach from the length f 
one of the Parallels to the Equatcd Diameter if the Stew 
perficies. 

Then having difcovered (by the 2d Problem afore- 
going) the Eguated Diameter of thoſe two other E- 

ted Diameters, hnd (by the tenth Pr«lem of the 
fourth Chapter) the Mcan Proportional berween that 
third: Equated Diameter and the diſtance between the 
two Parallels : This done, make uſe of that Mean Pro 
portional, as an Equated Diameter of the-muddle Seg- 
ment, and then hnding by one of the two laſt Px- 
ems according to the Queſtion propounded) rhe Con- 
zent thereof in Gallons, &c. deduct that Content out 
of the whole Content of the Veſſel: All this per» 
formed , when the Veſſel # above half full, the Content 
of that middle Segment and half that remainder be- 
ing added togerher, is the Content you look for. Bur, 
when the veſſel s not half fuw!, halt that remainder is 
the Content defare 
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CAP. XL 


The Uſe of the Rule of Propor- 
tion in Military Orders, 


Probl. 1. Any Number of Soldiers 
being propounded, to order them in- 
to a Square Battail of Men. 


FP (by the twelfth Problem aforegoing ( the 
Square-root of the Number given: For, look 

how much that Root ſhall happen to be , ſo many 
Soldiers ought you to place in Rank, and ({O5 many hke- 
wile in File, to make a Square Bartail of Men. 

Example ; Lect it be required to order 573 Soldiers 
into a Square Barrail of Men : the Square-root of 
that Number is 23.94 :. and therefore you are to 
place 23 in Rank, and as many alſo i File : For; Fra- 
tions are not conſiderable iz Queſtions that concern, 
Military Orders. 

Probl. 2. Any Number of Souldicrs being propounded 
ro order them mto a dowble Battail of Mew; Viz. which 
may have twice ſo many in Rank as in File. 

Find out the Squarc-root of half rhe Number 
given: for that Root is the Number of Soldiers to 
be placcd in File : and ſo many more ought to be 

placed 
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placed in Pank , to make up a double Battail of 
Mcn. 

Example , 1342 por being propouedcd to be 
pur into rhat order : I hind 26,c. to be the 5q Iare- 
root of 671 (half the SD propou nded) and therc- 
uFon conclude that 26 ought to be placed in File, and 
52 in Rank , toorder fo many Soldicrs ico a double 
Battail of Men. 

Probl. 3. Any Number if Scildiers bt emg priven , t0 
order tem into a quatraple Battail : viz. ſuch as may 
kave four times ſo many in Rank as im File, 

Here the Square=root of the fourth part of rhe 
Number given will ſhew the Number to be phced in 
File,and tomerimes (Oo many are to be placed in Ranks. 

So 2048 Soldicrs being offered to be pur into 
that order, 22 ar* to be placed in File, and 68 in 
Rark. For, the fourth part of 2048 is 512, v hole 
Squarc-root 13 22, &c. 

Probl. q. Any Number of Soldiers being given, tege- 
ther with their ditfance in hank and File, to order them 
mto a Square Battail of Grand. 

Fxterd the Compatlcs upon the Mean Line of 
Numbcrs from tie diſtance 1a File to the diftance in 
KRark : tais done, and that extent arphed the fame 


avay, and upon the time. Line trom the Number of 


Coldicrspropourded, will caule . the movebly Point wy 
fall upon a tourth Number , wonctk: $querc-root a - 


pearing at tne {ime Point upon the Great Line of 


Numbers is the v/nole Number of Men to be pl: Ce: | 
in File: bywhich if you divide the Number of Scic 
ers.the Quotient will ſotw the KNumber of Men 1 to 
be placed in Kank. 

Examplr, 2500 Men are propoundet to be oodered 
mto a Square Biretil of Ground, in (ch fort tha! 
their diſtance in File being {ven too:, and their di- 
Rance in Rank three foor, the Ground whereupor 
they fand may be a uit Squrre. To refolve rhis 
Queſtion, extend the Compullcs upon the Mean Lins 

Of 
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of Num bers downward: fr mM 7 to 3 2: then (becauſe 
the fourth Number to be foun 4 in all li«clhood will 
conſiſt of four Figures) if you apply that evrent the 
(ne way from 2500 in the hirit part of rhe Gme 
Linc, the movable Point will fall upon the fourth 
Number you look for, wh: 7e allo you may cbferve 
22, (Fc, upon the ſecond part of the Great Line of 
Numbers, wiuch arc thc Nu mbcr of Mcn to be 
xliced in File ; again, if letting that Point of« the 
Compaſſes remain hxed tazre , you cloſe them 
till th! other Point may reach crofewiſe to 1 
ar the beginning ot the hreft part of the (aid Great 
Line cf Numbers, that exten; X ng applicd ne laine 
way (Vit. downwa! is ard acrot-) from 25009 Pon tie 
Gme Great Line, tac movable Pointe will tall ncar 
7 5 Or. WAN arc THC N mb+ r ot SOLliers ro bee 
pl coed ! 2 Rank. 

Probl. 5s. Any Number f Sidicrs being propmenided, 
ro order Them In R ink and tile ACC rang is Ie reef.n of 
any 119 Numbers gruc 


. 


* 


This Problem 13 refolzed much ater the ime man 
\Ct I 127 2a laſt was 2 tor, 

{; the Priporiional Narzver guen for the File «to 
that giv! for the Rank © 3 5 Ihe Nurmber f Seuldiers 
to 4 fourti; N:1 we" « 7 nor f Me" 

plucet in Rank , by wire? if, yore d:uide the Wits 


01i.C ©1104 ie WV +s tre Nitmmmbcy to be pl cel in tie. 

Co if 2500 Zuklicrs were to be mariunlled in fuch 
order,that the Number of Men to be placed in File 
might bezr fich proportion to the Number of Men 
to be placed in Rank, ass buars to 12: I fry then, 
23 5 1370 1z, fo i3 2500 to another Number, - wave 
Root 18 77, Oc. viz. the Nun ber of Men to be pla- 
ced in Rank, by which if the (ne 2500 be divided, 
tine Quotient will be 32, &c. tix: Number of Men 
to be placed in Filc. 
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EAP. Th 
The Uſe of the Rule of Proporti- 


on in Queitions that concern 
{ntereſt and Annuities, 


Probl. 1. A Sum of Money being 
forborn for a certain time , to find 
how much it will be augmented at the 
expiration of the ſame time, account- 
ing Intereſt upon Intereſt, according 
to arertain rate propounded, 


® He extent upon the Line of Numbers from 
1001. tothe aggregate of 100 /. and the rate 
added togerher , being repeated the (ame way 
from the Sum given, (0 many times as there are 
'cars in the Queſtion, will at laſt cauſe the movable 
Foe to fall upon the Principal increaſed with the 
Intereſt , according ro the forbearance and rate pro- 
pounded. 

Example , 1 defire to Know how much 273 !. be- 
ing forborn for hve years will be- increated at the 
expiration of thoſe years according to Intereſt up- 

on 
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on Intereſt, and the rate of 8 L. per centwns + Extend 
the Compaſles upon the great Line of Numberss 
from 100 to 108 : This done, if that extent be re- 
peated hve times from 273, the movable Point will 
at laſt fall upon 402. 1 (viz. 4021. 2 5.) rhe Principal 
augmenred with the Intereſt for the torbearance of 
thoſe hve years. - 

Probl. 2. A Sum f Money bring due at a time fo 
come, to fnd what it « worth im ready Maney. 

This is the Inverſe of the laſt : for here, if you 
apply that extent backwards from the Number pro- 
pounded, (o many times as there arc years in the Que- 
ftion, you ſhall heve your defire. 

Example, 4021. 2 s. being due ar the end of five 
years yet ro come, I defire to know how muoh that 
Sum is worth in ready Money according to the rate 
of 8 {. per centum : Extend the Compaſles from 100 
to 108, as before: And then, if you apply that ex» 
tent hve times downwards from 402. 1, the movable. 
Paint will at laſt fall upon 273 l. the value of 402. 1, 
in ready Money. 

Probl. 3. A yearly Rent or Amity being forborn 
a certais Number of years, to find what the Arreara-» 
ger thereof will amount wnto according to any rate pro» 
pounded. 

Firſt diſtover the principal that anſwers to the 
Rent or Annuity in queſtion , then hind unto what 
Sum that Principal will be augmented (according to 
the given rate) at. the end of the Term pro d; 
This done, if you fubſtra& the fame Principal out of 
that Sum, the remainder is the Sum of rhe Arrcarages 
you look for. 

Example, A Rent or Annuity of 12 {. per annum 
being 7 Wh 16 years, what will the Arrearages 
thereof amount unto, they being conceived to in» 
creaſe (as they grow due) afrer the rate- of 81. per 
centum. Here tuſt, to find the Principal that an- 


ſwers ro12 {lay thus ; If 8 l. hath 100 |. for his 
Principal, 
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Principal, what oughe 12 {. to have for his ? the an- 
fiver will be (by the fourth Priblem of the fourth 
Chaprer) 150 {. Having thus diſcovered the Princi- 
pal of 12. viz. 150l. I find (by the ftirlt Priblem 
of this Chaprer) rhat the ſame 150 [. being forborn 
16 years 'vill anount (after the rate of &$ l. per cen» 
tum) 1 $13.9, that is $13 1. 18 s. Now therefore 
if I dedu't 150 l. (the Correfpondent Principal to 
the Annuity giver) out of 5130. 18 s. the remainder 
VIZ. 363 L. 18 5. is rhe Sum of the Arecarages requi- 
red. 

Probl. 4. .4 yearly Rent or Annuity beiny preponuns 
' ed, to Fad what tt « wwrth in ready money. 

Firl', tr.d »hat the /-rrearages thereof amount un« 
ro 2t the «nd of the TIcrm propounded ,, and then 
what thoſe Arrcarages arc worth in re?dy money, 
which jnall lkewilc be the required price os value 
of the Rent or Amity propounded. 

Example, What may a man which is defireus to 
lay our his money after the rate of & [. per centum, 
attord to give for a Leaſe of 121. per annum rhat 
hath yct 16 ycars in being ? I find (by the laſt Pre 
blem) that the Arrearages of 121. per annum , being 
forborn 16 | years, amount then unto 363 (. 18 5. or 
363.9, and I find likewiſc {by the ſecond Pr.blem 
aforcgoing) that the ime 363 1,18 5. is worth in pre» 
ſent money 106. 2, or (Whicn is 2ll one) 1061. 4s. T1 
conclude therefore that the value of the Lee pro». 
pounded (at the rate of $1. per centwm) is 106 |. 4 5 

Here , when the Term of the Annuity begins not 
preſently, bur after ccrtain years to come, tind what 
the Arrcarages forborn for all that time arc worth in 
ready moncy. 

So in the Example laſt premiſed, if the Annuity of 
16 years were not to begin till afrer rhe expiration 
of 5 years; in this calc you are ro crquire what the 
Arrcarages (viz. 363 1. 18 s. being torborn 21 years, 
are worth in ready money , Which you ſhall _ 
hr 
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find (by the ſecond Problem before cited) to be 92: 3, 
which being reduced is 721. 6 5. the value of the” 
Lec required. 

Prabl. 5s. .A Sim of Money benig propexnded, to 
ſnd what Annuity (io contmae any Number of Tears,and 
according to any rate groen) that Sum wi buy. : 

Take any Annuity at plcature, then find the value 
of that Annuity in ready money : This done, the 
I'y portion W ill be as tollo v eh: p 

As The walnut fond xs lo the Annuity taken 3 [ K 
the Siem $1524 Fo The Annuity regarred, 

Example , What Annuity (to continue 16 Years) 
w:ll 1205 {. deterve, to tt the purcneter may grin 
afcer the rate of 8 1. per cenizm 2 Here, tirft, 1 rake 
12 {. per annum to continue 16 years , and hnd rhe 
value thervof in ready moncy (by the hit Problem) 
to be 106. 2, or 106 [. 4 5s. I Gy therefore, 

If 106. 2 pive 12 [. per annum. 

What will 1205 |. yicld ? Facit 171,4 per a1num, 

ich bxing reduccd is 171 {.$ s. I conclude rherc- 
fore, that 1911. 8 s. is the Annuity (to endure 16 
years) whica 1205 {. doth dcitrve, after the rate of 
$ |. pI cena, 
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AND 


GEOMETRY: 


GUNTERS LINE 
| Newly reCtified by Mr. Brown 


and Mr. Arkinſon , Teachers of 
the Mathematicks. 


Fitted for all Artiſts for Meaſuring 
and Building, 


Whereinto is now alſo inſerted the Con- 
ſiruRion of rhe ſame Rule, and a farther 
Le thereof, in Queſtions that concern 


Aſtronomy, Gaging of Veſlel, 
Dialling, Military Orders, 
Geography, Intereſt and 
Navigation, Annuities. 


I. 


London, Printed by R. H. for I. Filer, 7, 
Paſſmger, R.Boulter, and R. Srith, 1683, 


LAY « Can. 


T0 MI 
W orthy Friend, 


| AND ABLE 
MATHEMATICIAN, 


Mr. Fobn C ollins 


OF 


LONDON, 


SIR, 
N thi City, having divulged 
X the Inſtrument ( whoſe U- 
fes Texplain in this little Treatiſe ) and 
6/cogr ſen of ſome of the conveniences 
thereof, 1 was given to underſtand by 
A 4 Aj CIS 


Ot long after my Arr ival in 
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divers, that if pains were beſtowed wy — 
on that Subjett , the Labour therey — 
taken might obtain good Reception! 
Thus (to ſay truth) hath givenme En. 
couragement thereof to ſay ſomewhat 
and ( having cauſcdit to ſee the Light 

to ſhelter it under your Protettion : Ne. 
verthelefs you ſhall pardon me, for tha 
by preſuming to procure unto it fron 
thence Creait and Recommendation | 
have expreſſed a willingneſs to teſtifie, ©] 
bow much I am, 


Your Servant, 


Edmond Wingate, 
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THE 


PREFACE 


TO THIS 
TRANSLATION. 


Mongſt the many rare Ef- 
fects produced by the no- 
ble Invention of Logart- 

thmes, the projection of the Rule of 

Proportion 1s not the leaſt, which be- 


ing firſt diſcovered by that Learn- 


HA 


ed and Induſtrious Artilt Edm. Guz- 
ter (late Profeſſor of Aſtronomy 1n 


. Greſham Calledge, London , decea- 


ſed) was by me (in Anno 1624.) 
tranſported into Frazce , and there 
communicated to moſt of the chiet- 

A 4 clt 
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of being in this form once gained,| ti 


the Practitioner may then ule that 
way of deſcribing it , which ſorts 
beſt with his own humor. 

Having thys acquainted you with 
the occaſion of publiſhing this Trea- 


tiſe, leſt I may now expoſe it to! 
prejudice, give me leave to premiſe : 
theſe few Advertiſements follow- 


ing : Firſt, therefore, it is deſired, 
that he, who intends to read this 
Book with profit , ſhould have a 
proper Geri and Phanſie for the 
Mathematicks , not only ready to 


conceive Mathematical Notions; but 


likewiſe able to wreſtle with them, 
and apt to take pleaſure in them : 
For , De quolibet l1gno non fit Mercu- 
rizs. Again, it is expected he ſhould 


be aforehand furniſhed with com :; 


petent knowledge in thoſe Scien- 
ces, Viz. 1. In Arithmetick, he ought 
to be acquainted with the Nature 
of Numbers, whole and broken, ab- 
ſoluteand relative; with Numera- 

tion, 


ti] 
x 
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cd,| tion, Addition, Subſtraction,.Muk- 


at! 
rts 


tiplication , Diviſion , the Rule'of 
Three, direCt and inverſe; withthe 
Nature and Extraction of Roots , 


| Square and Cube 3 And with the 


right uſe of Logarithms : 2. In Ge- 


| ometry , to be verſt in the Doctrine 
; of Triangles, plain and ſpherical, 


and (in ſome competent meaſure) to 
know their nature , together with 
the way and reaſon of their dimen- 
fion ; As alſo the dimenſion of 0- 
ther Geometrical Figures : 3. In 
Aſtronomy, Dialling, and Geography, 


* to underſtand that the Problems 


which concern them, are reſolved 
by the particular application of the 
Doctrine of Spherical Triangles 
to thoſe ſeveral Sciences : 4. In 


: Narigation, to be indifferently well 
; read In {ſuch Authors as have cx- 


plained that Art, and to be able 
thereinalſo to make ule of the Do- 
Ctrine of Triangles : With the 
knowledge of theſe things (I fay) 

and 
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and the like he ought to be (in ſome 
reaſonable ſort ) ſupplied, that in- 
tends to make a right and complete 
uſe of this Treatiſe : For, none (1; 
preſume) will expect to find an in+ 
tire Body of the dathematicks in 
this ſmall Bulk, which 1s only in- 
tended for an Enchiridion or Manu- 
el of ſuch Mathematical Rules and 
Analogies , as may molt properly 
ſerve for the reſolution of Pro- 
blems, which may be wrought up- 
on this Inſtrument : -And therefore 
I wholly refer the Reader for de- 
monſtrations and larger explanati- 
ons of the matters in this Book con- 
tained, to the further ſcrutiny of 0- 
ther Authors ; Not doubting but 
that (upon due peruſal hereof ) he: 
will find as much inſerted, as ſhall 
be thought necellary to diſcover; 
the manifold and exquiſite uſe off 
the ſame Inſirumenr, But here | 
would not be miſtaken, as 1f I did: 
totally exclude all others, who are! 

Rot 
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not prepared with ſuch an Univer- 


= fal Knowledge in the athemaricks, 


from having any capacity at all of 


; underſtanding this Book ; For, if 
7 he be only in part acquainted with 
: ſome of the abovementioned Learn- 
" ing, he may be able to make ule of 
" this /n/trument according to that de- 
| gree of Knowledge which he hath 


therein; For Example, if he only 
know Multiplication and Diviſion , 
this Treatiſe will inſtruct him how 
to multiply and 4zvide upon the Kule, 
and ſo'in like fortof the reſt : How- 
beit (as I ſaid before) if he intend to 
have an intire underſtanding of the 
uſes of this 1-/trument.he muſt be 
alſo furniſhed with an intire know- 


; ledge of all the Marthemaricks ;, be- 
; cauſe it 1s ſubſervient to every 


Branch of thoſe Sciences: And then 
the conveniency thereof will have 
ſuch Latitude, that it will not be 


' confined to thoſe uſes only promi- 
” ſed in the Title of this Book , but 


likewiſe 
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likewiſe (by the varicty of Rules! / 
and Examples therein found) may! t 
be readily and fitly applied to other! a 
Arts and Profeſſions not there re-; { 
membred ; As, namely, in Forrifica-} u 
t10z, the Ingenier may here te} 
taught how to find the Sides of his! / 
Polygonical Figures, the Lines of} d 
Fortification according to the Rules! a 
of that Art, the quantity of 'Tren-! t 
ches and Ramparts , how to order! t: 
and eſtimate the labour and work; u: 
of Pioners, and the like. The Swr-! (1 
veyor alſo may here furniſh himſelf! Q 
with divers expeditious diſpatches, m 
for the taking of diſtances, the ſum-! bi 
ming up of Plots, being firtt divi-! d« 
ded into Triangles, the diſtribution; by 
of Fields or Lordſhips to ſeveral! C 
Perſons, the cutting off any part of; m 
a Triangle or Plot according to any; an 
quantity propounded , &c. Thef Sc 
like may be faid of Afick , Archi-: CO 
reeture, the Proſpettives,Gunnery, &c.:Ty 
The Goldſmith alſo , and — Pe 
er 


les 


Tal 
© of 
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fter may here learn how to temper 


\ their Allegations : The Merchant 


and Tradeſman, how to reſolve que- 


| ſtions of Partnerſhip, and to caſt 
-/ up the value of their Commodities : 
| The FuSice of Peace and High Con- 
Is! ffable , how to rate a Town, Hun- 

| dred, or County, &c. All which 


and much more muſt be wholly left 


| to the diſcretion of thoſe, that will 


take the pains to underſtand the 
uſe of the ſaid 1nfrument; which 


-| (Iperſwade my ſelf) no man (affte- 


Cting the Mathematicks ) will think 
much to undergo, conlidering the 


-| denefithe may reap thereby, and the 
- delight he may take therein; For, 


by help thereof, and of a pair of 
Compaſſes, only ſix Inches long, he 
may reſolve with requiſite exaCtneſs 


any; any Propolition in the Arts and 
[ he? Sciences above remembrec ( which 
chj- comes within the bounds of ordina- 
*c.:ry prattice) without the help of 
4a-| Pen or Paper, and ſhall thereby allo 


ter 


perform 
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perform more in one hour, then ha 
otherwiſe (I mean by ordinary A-! 
rithmetick,) he ſhall be able todiſ-| G. 
patch in two whole days. | 
But it may be objected, if this 
Inſtrument be of ſuch excellent uſe "= 
as is here pretended, why hath it not 
been heretofore of greater eſteem, 
it being now above twenty years 
ſince It was firſt invented ? This 
Objection may be anſwered divers 
ways: 1. It 15 no eafte matter to. £, 
drive men- out of their old track, 
eſpecially when they have enter- 
tained an opinion that there can be 
none better. 2. Again,the uſe there- 1, 
of in the point of Numbring upon 1, 
the Rule ( which ought to be ac-: 4 
counted the chiefeſt, and indeed the 1, 
ground of all the reſt ) hath not 
been heretofore (under favour) fo 
fully explained, as here you ſhall! h 
hnd it : For, albeit (I confeſs) it + 
were great preſumption in meto , 
aſlume to my ſelf the reputation of, x 
having 


o 
' 


' 
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hen) having better abilities to deſcribe 
if. 


any of the uſes thereof, then Mr. 
Gunter himſelf had, who firſt inven- 


' ted it; yet this I can aver upon 


mine own knowledge, that he did 
forbear to explain the uſe thereof, 
becauſe he took it for granted none 
would meddle with it but ſuch only 
as were already well able to under- 
ſtand how to number upon it, hay- 
ing before-hand acquainted thems-. 
ſelves with the manner of Numbring 
upon Scales, aud with the nature 
of Logarithms : For, when after my 
return out of France, I importuned 
him to make a fuller explanation, 
how to number upon it, to the end 
the uſe thereof might by that means 
be made more publick, his anſwer 
was, That it could not be expetted the 
Rule ſhould ſpeak, Intimating there- 
by, that the PraCtitioner ſhould (in 
that point)rely much upon diſcreti- 
on, and not altogether depend upon 


+ Precepts and Examples. But laſt- 


ly, 


| 
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[ed 
ly, the chiefeſt cauſes why this In: ing 
ſtrument hath been hitherto obſcu- Ny 
red and the uſes thereof no better anc 
—_— to the World, are theſe! toc 

. The Difhculty of deſcribing the the 
_ thereupon with convenient} ef 
exactneſs: 2. Thetrouble of work! ey 
ing thereupon by reaſon ( ſome th; 
times)of too large an extent of the! thi 
Compalles: 3. Thei importablenels ye, 
thereof, it being requiſiie for work-| In; 
Ing up 0:1 ſuch 2 "Rule (: aly two foot, ye 
long) to uſe a pair of Comp-: cs of! up 


nine Inches : 4. The Chary A ar 
chaſing ſuch an Injuri > wtuve Of on 
Braſs or Wood ; Gor none but Je 


ſach have been her-iofore uſed 
For reme'ly o; tliz firſt of theſe] if 
have cauſed tiz Plate , whereupon yf 
this Inſtrument ts Printed ,, to be u] 
protracted witha great deal of care; w 
and circumſpection,, ſo that 1 dare cc 
affirm it to be as exaCtly drawn (for, py; 
the main and moſt conſiderable Di- > 
viſions thereof ) as may be expett- 
c 
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ed from Art : For the ſecond, hay- 
In: ing there three ſeveral Lines of 
Cul? Numbers by degrees one leſs than 
tet] another, when the Compalles are 
ſe! too little for one, you may uſe ano- 
the ther, alſo Croſ-work, upon the great- 
ent! eſt Line will prevent the too great 
rk extenſion of the Compaſſes ; fo 
Ne-/ that it will be requilite to uſe with 
the; this [nſtrument (as it is now contri- 
76 yed) a pair of Compaſſes only ſix 
rk- Inches long, as I ſaid before; and 
ot! yet the Diviſions of this (I mean 
WT)! upon the great Line of Numbers ) 
U- are near as large again, as thoſe up- 
2 of on Mr. Gunter's Rule of the like 
bit Jength : The third and fourth im- 
ed. pediments may alſo be remedied , 
el if in ſtead of Braſs or Wood you 
pol uſe the impreſſion of the faid Plate 
be upon Vellum or Imperial Paper, 
care; which may either be rolled up and 
lare couched in a little Box,or otherwiſe 
(for| paſted upon a Ruler. either flat, to 


= uſe at home, or round, to be carried 
Ce ol I 


in 
Fol 


The Preface. 


in a hollow Staff or Cane together! — 
with the Compaſlles, which are to|— 
be uſed therewith. Alſo divers uſe- 
ful conveniences ſhall you meet] 
withall in this Edition of the Ale; 
as namely, a readier way of finding| ( 
out Mean-Proportions, the-Extrattion 
of Roots by Inſpection only, with- 
out aid of Pen or Compaſſes, and 
the like: For further diſcovery of 7, 
all which I refer you to the Book it 
ſelf, hoping that my real intention 
to advance the Publick Good will | 
procure from the Ingenuous Reader 
a favourable conſtruftion of what 
he ſhall therein find not willfully 


miſtaken. 


to] — 
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ADVERTISE MENT. 
4 AZ Cherry-Garden Stairs on 
: Rotherbith Wall , are taught 
- theſe Mathematical Sciences, viz. 
.-  Arithmetick, Geometry, Algebra, Tri- 
- gonometry, Navigation, Dialling, A-| 
ſtronomy, Surveying, Gauging, Fortt- 
fication, and Gunnery ;, The uſe of | 
the Globes, and alſo other IMathema- | 
tical Inſtruments; likewiſe the Pro-! 
getting of the Sphere, or any Circle, 


&c. And other Parts of the 4 | 
thematicks, and Merchants Accounts. | 
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THE USE OF THE 
' Rule of Proportion in Arith- 
metique and Geometrie, 


CAP. I. 


The Deſcription of the Scales 
projetted upon the Rule of 


Proportion. 


Pon the frve Lines of tle Rule of pre» 
portion, there ave ten ſeveral Scales 
projetted , viz. two upon each com 
mon or middle Line , the 99+ having 
the Drviſions theref ſhocting down- 
wards, the ether upwards ; So the 

/ - firſt rwa Scales meet upon the 
raiddle or common Line a, b, the next two upon the 

Line c. d, &c. 

The wypermoſt cy . frſt Scale if tle Rules a ſimple 

Line of Numbers; tirſt divided into nine uncqual 

parts , called Primes, and diftinguiſicd by the Fi- 

gures, 1.2.3.4.5.6. 7. $. 9. And then, czch of thote 

PTr:mes, ſubdivided into ten other Parts (according 

to theAime Reaſon) called Tertks : And agAu , Caci1 

of thoſe Tentls ſubdivided , or at leaſt fuppoled ts 

Foe ſubdivided into ron other Parts , as the length of 


V FC 
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the Rule will admit : For Example, upon the Schg 
of our Rule (hereunto anrexed) which is ſuppd 
to be about two foot and three inches long betw 
the end-lines in the four firſt Primes (viz. betw 
the Figures 1 and 5) each Tenth is really (abdivi 
into tcn Parts ; but in the reſt of the Primes (wir, 
tween the Figure $5, and the end of thatiScale) 
Tenth 18 divided but into five Parts ; and: there 
each of thoſe five Parts ought to be eſtecm 
have the value of 2; and the faid tenth parts 
thoſe Tenths are hereafter called Centeſmes : Laſt 
cach of thoſe Centeſmes is allo ſuppoſed to be fi 
vided into ten lefler Parts, which are hercafter 
ed Mcllains ; By all which you may obſtrve , 
the longer the Rule is, the more ſmall Divitior 
will admit, and the ſhorter it is, the fewer. 
The ſecond Scolc is anct\.er Line of Numbers al 
peated ; This Scale ſhoots upwards upon the Cul 
ion Line a,b , and being of a {er Volume th 
the former , muſt in ſome Parts thcrcof conter 
tclf with leſs Diviſiors, viz. from the Figure of 5 
the end of that Scale the Temtls are only divi, 
into two Parts, and therefore each of thoſeri 
Parts ought to rctain the value of five: All 8 
three Parts of this Scale being taken together , 4 
hereafter (for diſtinRtion fake) called the Lzttle I4 
of Numbrs , and are in thcir uſe diſtinguiſhed by 
trſt , ſecond, ard third Part, as they lie in ord 
T hey are alſo of ſingular uſe for the ready diſco 
of the Cubc-roor, and for the reſolution of others 
__—_ operations, as ſhall be ſkewed hereafter. 

e third Scale tis the firſt Scale repeated , rakoty 
ho ane from the middle of the Rule, and being br 
off at the upper end thererf, is afterwards continued f* 
The lewer end of the ſame tothe place where it f-rjt be" 
This Scale abuts downwards upon the Com! 
Line c, d; and the firſt and this being taken top 
thcr are hereafter called the Greas Line f my 
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whereof the firſt Scale is called the firſt Part , and 


| this the (econd. 


Tie feurth Scale 15 another Lime ff Numbers twice Yo 
peated ; This Scale ſhoots upwards upon the Com- 
mon Line c, d4, and being intirely taken together , is 
hereafter called the Mean Line if Numbers : It cons 
fiſteth allo of two Parts, diſtinguiſhed by firſt and 
ſecond, as they lye in order ; and is of neccfÞiry 
uſe for rhe finding of the Squarc-root , and of 
mean Proportions, as ſhall appear hercaftcr. 

Tie fifth Scale is a Line of Tangents ; This Scale a- 
buts downwards upon the common Line e, f, and 
doth firſt contain the Artificial Tangents of the 
Quadrant from o. degr. 35. min. to 45. degy. at the 
upper end of that Scale, and fo if the Rule would 
permit, ſhould they be conrinucd forward to $9. degr. 
25m. but becauſe the Div ifions of that Scale being 
inverted , will fall out to be the (ame with the for- 
mer, they are ro be noted and accounted backwards 
from 45. degr. at the upper end of that Scale to $9. 
degr. 25. min. at the lower cnd of the ſfime 3 each 
degree therenf burg ſubdivided into fix Parts , and 
each of thoſe fix Parts ſuppoſed to contain ten 
minutes. 

Tre ſixth Scale ts a Lime of Smes : Upon this Scale 
ſhooting upwards upon the Common Line «, f, arc 
delcribed the Artiticial Sires of the Quadrant trout 
©, degy. JF. mn. to Yo. acgr. 2r the upper cnd of that 
Scale, each degree ( upun our Rule) from 0. degr- 
35. 9m. to 39, degr. being fubdiviaed into fix Perts, 
each Part repreſenting ten minutes , as thoſe gf rhe 
Tangents ; but from 30. degy. ro 50. only into . four 
Parts, each Part containing is minutes z trom Fo ro 

70, into two Parts, cach Part comprehending 30 m1 
nutcs ; trom 70 to 85, into caven degices ; andlaſtly, 
from $5 , degr. to go, not divided at all, but ſippotcd 
to be divided into hve Ser repretencing thote five 
laſt « aEgryes of the Quacrent. 
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Tie ſeventh Scale ſhooting downwards , 15 the wl r_ 
Kyle divided into 1000 equal Parts ; It is hercat ” 
called the Scale of equal Parts , and is of uſe for ti 
Conſtruction and Fabrick of the Great Line 
Nambers. 

Tie eighth Scale ſhooting upwards, is a Scale of | 
aegr. 11 min. of the Quadrant deferveed according 
Mcrcator and My. Wright's Projettion : It is hereafl 
called the Scale f Latitudes,and is to be uſed roget 
with the Scale of equal Parts; and both of th 
taken together, are uſually called the Meridian Lin 
and arc of cxcellent uſe in Navigation , as ſtall 
declared hereafter. 

Tie ninth ts the Scale of Incl-meaſure, viz.. rwo for 
thereof divided into 24 inches , and each inch int 
zen lefler Parts, counted both forwards and wy 


- 
wards, after the uſual manner! os 
Tue tenth and laſt Scale confifts of three ſeycral = 

Viz. 4 Gape Line, a Line of Cirds, and a Scale if Fur S 
meaſure : The firſt of theſe being ſigned by the Let yu 
zer G, 15 nothing elſe bur ſeven inches divided "_ q 

ten equal Parts , and thoſe ſubdivided into ten lefle! f 
Parts, and is hereafter to be uftd for the ready diſcs} 7 
very of the equated Diameter (and to by conſequent! 4 
of the Content) of any Wine, Bcer, or Oyl Vetſd: p ; 
The next marked by the Letter C, is an ordinary! Pa 
Line of Cerds, already. ſufficiently known , - and 
frequent uſe amongſt Artiſts ; the third and laſ} 1: 


marked by the Letter F, is the Scale of Feot-meaſun| 
being nothing clſ& but a foot firſt divided into ter] 


Parts, ard thoſe ſubdivided into ten lefſer Parts, and - 
lo ( by conſequent ) the whole foot ſuppoſed ro &* 4 
thereby divided into 1000 Parts. L 


At the end of theſe two Scalcs there is another 
double Scale placed , containing in length three X 
inches French , whereof the uppermoſt ſhooting 
downwards , is a Scale divided into 60 Parts , and 
that ſhooting upwards into 100 Parts: The - - 

thee 
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heſe two Scales is for the ready redution of Sexa- 
enary minutes tO D«ccimals,/and of Decimal minutes 
o Sexagenaries, as ſhell appear hereatter. 


07, 3 AI 


The Conſtruttion ana Fabrick of 
the Lines deſcribed upon the 
Rule of Proportion. 


bacy , T 0 deſcribe the Line of Numbers, kaving pre- 

pared a Rule of Silver, Braſs, or Wocd, (of what 
&indy length you pleaſe) and cauſed it to be ywulcd 
hemas. according to the Pattern herewnto annexed , and aiſ) 4 
> LEN Scale of 1000 equal Parts to be drawn , equal tn length 


1 ind | | / 
©} # your intended Line of Numbers , repair to :he Tatle 


= of Logarithms , and therein «ſerving the firjt four Fi» 


| gures of the Legarithm: of 101 , beſide theIndex cr Cha- 
rafterifich ( viz. 0043 ) take with your Compaſſes the 


Jucnm! 
_ diftance from the beginning of the ſaid Scale if equal 
od of Parts to the ſad 43 Parts ; Ti11s done, if you eppiy that 


laſs excent ef the Compaſſes upwards, from the beginning of tie 
R for Line of Numbers, whch youe mtend to make, the nove- 
| able Point of the Compaſſes, will fall upon the firſt Cen» 
telme of that Line : In like manner by the firſt four Fi- 
oþ ge of the Logarithm of 102 , beſides the Index (viz. 
0086) yeus may mark the ſecond Centeſme if the ſame 
Line, and ſo conſequently all the reſt in their ordey. 
"ne Example, Tf it were propounded ro make a Line 
Numbers equal to that of the firſt Scale , let there be 


Mt a Scale of cqual Pars made, equal in lengeh to 
B 3 that 
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l 
* . nel __ won! -2110 > 1D " 
Lme, fach as the ſeventh Scale before deekGcale , 
oea nappens to be : then extending your Com» = = 
bu 4 = . I , ! in __ "yg Pp i , 
p3;les from the beginiing of thar Scalc 1a] 
3 0 0043, Vit aAgandoan A, Appin 6s CXtCNt avs o 


1 thc beginning ot YOur int irended Li * A72794 1 


_ . "_ 
s 3 For, th-t done, the moveable Point ot the Inary 1 
: - #1! " 4g ! 4% / _— CAM - " + n * | - "3 

\.C) npaſtcs is a IG414 UPOn C314 H1TL ( fi: C35 Nat 0! t:1C 


, ” j40 - F3,+ 'S; —- o . ] : CY .- ”*. + *% ” \* hos © , 
f;ty + Z. AT Cilk | ITC. In ind ITNAIINCT + C301 CYECUN Pract! 

* . . . . ' x 
m rc. DOginni fF Or che Scale Of Cqual l'arts to troub! 


1 


o$8, vi/2. to the Point c, will mark out upon tne in» | Scales 
epded Line of NMimbers the Point b , repretcnting tne | pecd 
ona Crneſw Of that Line , ar. i0 CONtCQUENtety TAC 


- p 3h - ch afrer t| — 
2. Toe Line if Tangents is framed much arcer tne 
w menger ; For, hiving before prepared a Scale 
equal I (:r2ble ro thar Lime , (v:z. confifting 


nait tae kngch of rhe whote Lint) Repair anto 
\rtifucral Smes and Tangents , and therem 

NG 0.6 ATi tjicral Tangent of O, degr. 4%, mn, if 
rectirg The Claratteriſtich or firſt Figure thererf ) you N 
e th with your Cornp-1ſſes P61 yur fereſaid ſut ible 

Scate ft eqtal Farts (4 bctt1 } ti ty ir fon 11g47/es 1 

tie fame Tangent (viz. 0658) that cxtent berig ajpl.ea 
roards from th beg m_— f the Lu » of Targents, 

will cauſe the moveable Pac; 7 of ihe Gp fjes to fall rpm 

Ml viſion, TUL efe Th "mg Q, Of «Yr 4 O. 711 [i like mnmncy 

we extem of 1627 (the ſecc ad , third, f wrih, and (fih / 
Gay s if the Tangent of 0. « gr. 50. mM:n.) will guide to 

R GT Tie ſame 0, degr. $ $0.7. HpaIn 716 ſame Line : 

4 A lo p1 occeding you may ,rC idily dcfecribe all the 

eClt, a3 they follow in order. 

3. The Line of Sines may be drawn in all Points, 

as rhe Line f Tangents, if you uſe the ſecond , third, } * 
fourth and hfth Figures of the Artift zal Sines, a3 you 

are before directed to uſe thoſe of the Tir ugents. And 

here ave , that the Line before called the Mean 
Lane f Numbers, and thele Lines of Tangents and 

O1NCs5 are all of them framed by one and the ſame 
Scalc, 


k. Om« 
equal 
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(Scale , and arc alto hereafter to be ufcd together in 
the reſolution of Plam Triangles, the Scale of cqual 
Parts or Radiis , by which they are made, being in 
cach of them twice repeated. : | 
4. The Meridian Lime being frame] by the ordi- 
mry Table of Meridional Degrecs , and the making 


£ T of rhe Line of Cords being obvious to every mcan 


Fradtitioner in the Mathemartick- , I thall not necd 10 
rouble vou with their Conftr:::10n. The other 
Sales allo , which confiſt of ©£quel Parts, will not 
' necd any farther defription 
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Numeration upon the Rule of 
Proportion. 


42 3s © 3s if PW 
Awhole Number being given , to find 


the Point where the ſame us repreſen- 
ted pon the Line of Numbers. 


Ind amongſt the Figures, by whichthe Primes are dis 
L ſtmgwiſhed, the firſt Figure ' f the Number given,and 
for the ſecond Figure there f count from the beginning 
of the Primegnto which the firſt Figure diretFs you,ſo many 
Tentl.s as that Figure hath Unites ; Then for the third Ei- 
gre count from the laſt Temth ſo many Centeſms as that 
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ap 
third Figere hath Unites : And ſo likewiſe for the fo _ 
Figure count from the laſt Centeſme ſo many Millam; Figure 
tre lame fourth F:gare hath Unites : Ti.is done, you | 2000. 
al l-jit fail upim the Point where the Nzzmber pr: pou - 
is repreſented «pon the Line of Numbers. begin 
Example , The Number given being 1928, the $®* thi 
Figure thereof (v:z.. 1.) leads me unto the firſt Prg329? 
detigned by the Figure 1, within which Prime cou, # 
ing feven Ten:hs for the ſecopd Figure, and from! _ave 
(iventh Tenth two Centeſmes , for the third Figy ning * 
and from the ſecond Conteſme eight Mains for $7" 
fourth Figure ; ar laſt | find the Number given to 
reprefcr.ted upon the firſt Part of the Great Line ro be 
Numbers at the Point þ : So likewiſ® is the Num 


Numeration 


27% found ac the Point k, the Number $42 att F+ 

Point (, and 3245 at the Point #2, &Cc. wy 

From hence follow theſe Corollaries : the | 

1. The Figure which any Number groen kath toway " p 
the r....t hand , beſides the f.rit fury Figares tewards} 

lefi hand, are net expreſſed pun the Rule : And there 4+ 


if che Number given were 172 84s, it would be h 
A oo a gree 
wife repreſented at the Point þ : Howbeit, thatwy® | 


certainty cauſerh no inconvenience in the ule of ti Ls 
Rule, as ſhall more plainly appear hcercaftcr. yew 
| | —— 

2. The Fizxres by which the Primes are diftingu he 

: P On 4 r £ 
(in reference to one and the ſame Number) retain «lw hy 
ene and the ſame value. on 


Example , In ſearching the Number 1728, concen 


N X TT I 
ing the Figure pretixed at the beginning of the fry _ 
Prime (viz. 1.) to have the value of Thewſands , the , th 
lo 


gure prehxed before the ſecond Prime (viz. 2.) oug 
allo ro be eſteemed to have the value of Thouſand 
znd { of the reſt in their order : for, according & 
the fame rezfon that h repreſents 1728, the Pointy , 
will reprefent 2000, the Point p 3009, &c. 

3. Tc Numbers, which have only the ſimple value\, 4 
Tnites 4s 1.2. 3, 4. &c. and theſe which after the fi 
Frgunr 


- 


_ 4 ap.IIT. «por the Rule, [* 
The f: 
= 
, you N* 


Figure have nething but Cyphers, 4# 10.100.1000.20.200, 
000. Fc. art all repreſented at the ſame Points. 
So 1.10.100.1000.2c.may be all repreſented at the 
beginning or end of thc Line 2. 20. 200. 2000. Cc. 
' tho it the beginning of the ſecond Primt : 3. 30. 300. 
(+ p,43000. &c. at the beginning of the third Prime, &c. 
t 4. The Numbers, which being compoſed of three Figures 
have a C ypher'"in the middle, are found betwixt the bign.+ 
ning :f the Prime , unto winch they belong , and the firſt 
for Tenth of the ſame Prime. 
en to} 50: 495 beginning by the Figure 4» (and therefore 
- Line$t0 be ſought for in the fourth Prime) is repretentcd ar 
NumnJthe Point 0. | 
+ $5. Tie Numbers, which being comp ſed of four Figures, 
have now Cyplers in the middle, are repreſented berwrx2 
the beginning of the Prime, unto winch they belong, and 
the firſt Centeſme of the' ſame Prime ; So 1005 is found 
at the Point g. | 

6. Wien the Line of Numbers is repeated, and fer that 


Ie COw 


from 


: att 


wn ecuſe conſisteth of ſeveral Parts; the firſt Part there f 35 
De lh 1 vine a degree leſs than the ſecond, and the ſocond a de- 


her gree leſs than the third, &c. Fo 
So upon the Mean Linc of Numbers, if you cor- 
ccive 10 at the upper end thereof to repreſent 100, 
"_ | the Figure 1 in the middle (or which is all one , ar 
"1.1 the beginning of the ſecond Part) will repreſent 20, 
and 1 at the lower end of that Line ( or which is #11 
ncord One, at the beginning of the firſt Parr) will repreſent. 
\e 64 77 Butif 10at the upper end thercof ſhall be con- 
the i ceived to bear bur rhe value of 10, the Figure 1 in 
the middlc ſhall have the valuc of one, and one ar the 


- 2 
#ſant{ lower end the value of yay and 2 the value of 769 
ling &c, In like mannct, if 10 at the upper cnd reprint 
Doys ove ts R : y . I 
ON} 1, the Figure 1 in the middle muſt repreſent 5 a0 


of 


alne(, a8d. 1 at the lower end 54 = ou A 
be fir 
"_ = FRAS 
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| then 


| | y [ro þ 
To find a Frattion or broken Number | ye 
zepon the Line of Numbers, | you 


He Frations, which are to be found upon the 
Line of Numbers,ought always to be Decimab, | 
viz. ought always to have for their Denomina» | A 
tors the Figure 1, with nothing but Cyphers towards 
The right hand,ſuch as are os h 3 - : J - 
or the like, which may otherwiſe be written thus, 
*125.25,5,75, and are equivalcnt to 7 and 27 
And therefore it the Fractions propounded be not J 
Decimals , they ought to be reduced to ifiich : For, | 
that done , they may be diſcovered in all Points as 
whole Numbers are found our upon the Line, which ſee 
may be plainly underſtood by the Examples produced | 
in the fixt Corollary of the laſt Problem. ſa; 


oo $7 W 890 a 


To find a Mixt Number uton the Line 
of Numbers, i 


Irft find by the firſt Problem aforegomg the Punt ve- þ 
preſenting the wivle Parts of the Numier giuen,and [ 


then afterwards the Frattin or broken. Part: there f F 
in the Ranks that follow. | 
Example , a Line that hath the length of 35 foot 
23 . * 
and 33; of a foot (which may moze £cor4 cnwnr!y 


11. |Cap.1IT: pon the Rule. te 


be written thus, 17, 28) being propounded ; firft, Þ 
nd the whole Parts thereof, v:z. 17) repreſented 2: 
the Point r, and afrer counting two Centeſins , and 
| then eight Millains , at laſt I hind the Number given 
þ, | to be repreſented at the Point 4. _ In like manner it 
wer | the Number. propounded were 172: $, or 1. 728,i" 
| would be Kill repreſcnecd at the (ame Voint. 


1 the PR O B L. I V. 


nals, | ; 

_ Any Point of the Line of Numbers be- 
7ardy - 

71 ingaſſiened, to find the Figures ve- 
1%s . 

hs, preſented at the ſame Point. 

iÞ 

ho Ake the Figure, prefixed at the begmning of tie 
For. | Prime, within which the Point 1s propounded, jor 
E An the firſt of the. Figures* required z then ſhall the 


wich | ſecond Figure required be compoſed of jy many Unites as 
iced | there are Tenths, intercepted betwixt the begining if © the 
ſame Prime and the Point gryen. In like manner ſhall 
the third Figure Yequired have ſo many Unitcs as there are 
Centeſms compreengded bet wixt the laſt if thoſe Tenths 
and the ſaid Point : And ſo likewiſe ſhall the fourth Fi- 
gare conſiſt of ſo many Unites as there are Millains be» 
tween the laſt Centeſm and the Pont gruen. 

Example, If the Point 4 were propounded, becauſe 
that Point is fituate within the Prime, before waich 
the Figure 1 is prehxed, T take the Figure 1 for the 
' tirft of thoſe. required 35 and then fhnding fiven 
yrs | Tenths berwixt the 'beginning; of that Prime and rhe 
,»4 | Point given, I {tt down 7 tor the ſecond : And (6 
ef proceeding and -fhnding two Certctins betwixt the 

laſt Tenth and the {aid Point, I take 2 for the 

20:  Fhird Figure: And laſtly ; concceiving cight Mil- 
las to be comprehended between the laſt Cen» 
ah 


1/14 
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ecline ard the Point given, I rake 8 for the fourd the | 
Figite required : This done, Ik conclude , that 


A 
Figures repreſented at the Point propounded , at wholt 
1728. In bke manner the Point g being given, I tald fiſt 1 
I for the firſt Figure ; but here becauſe I findrq gegr 
"Tenths berwixt the beginning of that Prime and thi the"! 
Point given , I write a Cypher in the ſecond place4 wn 
and there alſo finding nb Centeſines, I write alſo gree: 
Cypher in the third place ; And then at bf min 
finding the Point propounded in the middle of o deg 
Centeſme ( which is fſUppolted ro be divided into ter if 


rhe Figurcs repreſented at the Point given will be 
found 1005. 


PFRUB LL. 4% i” 


An Ark or Angle being propounded! 
to find upon the Rule of Proportion! 
the Point which repreſents the T an- 
gent of the ſame Arkor Angle 


F the Arkor the meaſure f the Angle exceeds not 45 
Gegrees, ſearch the degrees «f that Arke or Angle upon | { 
the Line f Tangents,mounting upwards from the lower | 

end of that Line towards the upper end of the ſame. 

So the Tangent of an Ark or Angle , which con» | 
ſiſts of 15 drgrecs , is repreſented at the Point 4 : of 
25 degrees at the Point b, &c. 

But if the Ark i meaſure if the Angle exceeds 45 
degrees, look the degrees there. , deſcenang doyenwares 
fem the upperiend of the Line towards the lower end f 
tbe ſame : $0 the Tangent of (65 degrees is found a: 

| the 
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the Point b, of 75 degrecs at the Point 4, &c. 

And if the Arkor Angle propeunded ( beſides the 
wl.ole degrees) 1s alſo compſed of certain minutes , find 
foſt the whole degrees , and after that , bet wixt the laſt 
degree found , and the next that follows, take ſo many of 
the Parts which may amount to the minutes given ac- 
counting each if the Parts contained betwixt the two de- 
grees for ten minutes : $0 the Tangent of 22 degr. 45 
min. is found at the Point d4,and the Tangent of 72 
degr. 45 min. at the Point 4.. And therefore e converſs, 
if the Points d'and & were given upon this Line , the 
degrees and minutes repretented by them , would be 
22 degr. 45 min. and 72 degr. 45 min. CC. 


PRO.BL 6 


An Ark.or Angle being propounded, to 
find upon the Rule of Proportion the 
Point , which repreſents the Sine of 

. the ſame Ark or Angle. 


| wpon the Line of Smes the degrees of the Ark, 
or . Angle grven , and you have your deſire : So the 

Sine of the Ark or Angle of 22 depy. is repre- 
ſented at the Point r. 

But if the Arkor Angle given have alſo minutes an- 
nexed , firſt ſearch the whols degrees given, and then be- 
tween that degree found and the next that follows , take 
ſo many Parts as you have minutes propounded, concerumg 
the difFance betwixt each degree , and the next that fol 
lows to comprehend 60 minures. 

So the Sine of 22 depr. 45 min. is found at the 
Point # ; of 42 degr. so min. at the Pointg; of 52 
depr. 45 min. at the Pbint c, &c. And therefore here 

4llo 
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allo e converſo, if the Points #, g, and e were aſſigned 
upon this Line, the degrees ar:d minutes repreſented 
by them would be 22 degy. 45 min. 42 degr. 50 min 
and 52 degr. 45 min. &c. 


CAP IV. 
The uſe of the Rule of Proporti. 


ou in Arithmetick. 


or Arithmetick, there are three ſeveral ſorts of 
Proportion \, Arzthpnetical, Geometrioal, and Myu- 
compared together retain' amongſt themitlves e- 
qual  diferenccs, as thele, 2. 4. 6. 8: &c. And this 
3s cither continued , as in the Numbers before produ- 
ced, or in theſe, 3. 6.9. 12.15, &c. which: is alſo 
called Arithmetical Progreſſion, or a Rank of Num- 
bers ,Arithmetically proportional ; or diſcontinued, as 
in theſe,2. 4. 10. 12, or the like. Geometrical Propor- 
tion is, when divers Numbers being compared ropes 
ther ditter amongſt them(clves according to the (ime 
rate or reaton,as theſe, 2. 4. $8. 16. &c.. For here , as 
2 is half 4, (ois 4 halt $, and $ half 16 : this is likc- 
wile either continued, as in thoſt before propounded, 
or in theſe, 1. 3.9. 27. $1. &c. or the like, which 
1s alſo called Geometrical Progreſhon, or a Rank of 
Numbers Geometrically proportional: Or diſcontinued, 
as in theſe, 2. 4.16.32 ; for as 4 is double 2 , 6 is 
32 double 16, bat ſo is -not 16 . being compared 
with 4. Mxfical Proportion: 1s' that Which-doth as it 
were procced from both the former , as when three 
Numbers or Terms being propoundecd, the hrit bears 
the ſame Proportzon t9 toc third, that the difference 

betrwix: 
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betwixt the firſt and the ſecond bears to the diffe- 
rence berwixt the ſecond and third , as in theſe, 3. 
4. 6, for here, as 3 is half 6, fo is 1, the difference 
berwixt 2 and 4, to 2, the difference betwixt 4 and 
6. So likewiſe 2. 3. 6. and 10. 16. 40. are (iid ro 
be Numbers M«/ically proportional: For, in the firſt 
of theſe two laſt Examples, as 2 is to 6, ſlois1toZ3 z 
And in the others, as 10 1s to 4o, {© is 6 to 24. Thus 
have I here thought fit briefly to remember the 
Reader of the ſeveral kinds of Proportion , which 
he doth uſually find in the Writings of thoſe that 
treat of cArithmerick ; tO the end that the Problems 
which follow both in Aritihmetick and Geometry may 


| be the better underſtood. 


5 £27 S WLAN 


| Two Numbers being given, to find a 


third G eometrically proportional unto 
them, and to three a fourth ,, and to 


four a fifth, &C. 


| per the C.mnaſſes upon the Line of Numbers from 
one of the Nurvers given to the other ; this done, 

if you app'y the ſame extent ( upwards or downs 
wards) from either of the Nambers propounded, the move= 
able Point if the Compaſſes will fall upon the third propor- 
ticnal required : And ſo the ſame extent being applyed 
the ſame way from the third , the moveable Point of the 
Compaſſes will fall apo the fourth proportional, and from 
the forth upm the ffth, &c. 

Example, Let it be propounded ro find a third 
proportional to theſe rwo Numbers 2 and 4, which 
may bear the lame Proportion co 4 , that 4 bears 
ro 
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to 2 ; Firſt, Extend the Compaſſes upon the fi -þ 
Part of the Mean Line of Numbers from 2 to4 tt 
this done, if I apply that extent outright from g uy ** * 
wards, the moveable Point of the Compaſles wi heir 
fall upon 8 the third Proportional required ; and ** 
being applied the ſame way from 8 , the movahy oy 
Point will reſt upon 16, the fourth Proportional, ” 
and from 16 to 32, the fifth; and from 32 to 6, = 
the fixth Proportional. But now if you would Jet « 
continue the Progreſſion farther , and fo find thel ®*: 
next Propcrtional to 64 (becauſe the movable Poin _ 
in that caſe will fall beyond the Line ) apply that ex : * 
rent the Gime way from 64 in the firſt Part of that ©© 
Line ; which done , the movable Point of the Com- hk 
paſſes will then fall upon 128, the ſeventh Proportis C > 
nal ; and fo proceeding farther you may tind 256, the v4 
cighth 3512, the ninth, &c. | _ 
Contrariwiſe, if it were required to find a thi 4 
Proportional to the ſ\me Number 2 and 4, whidh yr 
may bear: the ſame proportion to 2, that 2 bean Lin 
ro 4 ; Extend the Compaſies upon the ſecond Par the 
of the Mean Line of Numbers from 4 to 2 down- G 
wards ; this done , if you apply that extent from 2] _ 
the fame way (viz. downwards) the movable Point} * * 
will fall upen 1, the third Proportiona rcquired;| : 


And from 1 upon by or .5, by the laſt Corallary df thir 


the third Chapter , and from .5 to .25 , by the fame four 
Corallary, &c. proj 
In like manner, if the two Numbers given were - 
10 and 9, the Compaſſes being extended dowr» that 
wards from 10 at the upper end of the tame Line ot! Nur 
Numbers to 9, and that extent applied from 9 the! "i 
fame way , the movable Point of the Compalls 
will reſt upon $ .3, the third Proportional ( for the tho 
given Numbers being 10 and 9, common ſenſe tells 
me that 1t cannot be $1, and therefore ought to be} hieſt 
8.1) and from $.1. the movable Point will £1! ur+ 
ou 
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{ on 7.29, the fourth Proportional, &c. So likewiſe 
ay hr if the Numbers propounded were 1 and 9, conceiving 
O44 to at the upper end of the Line to repreſent 1, ex- 
tend the Compaſies from thence to-9, which extent 
being applied downwards from 9, will cauſe the 
movable Point of the Compaſſes to fall upon $1 , 
the third Proportional, and from $1 upon 729, 
the fourth Proportional , &c. And therefore nee 
hence , that 1 at the beginning, 1 in the middle, 
and 10 at the end of the Line, are all arbitrary 
Points, and may each of them repreſent ſometimes 
1, ſometimes 1o, ſometimes 100, ſometimes 1000, 
&c. as the terms by which you are to work, ſhall 
require , according to the third Corollary of the 
third Chapter. 

Neverthclets neither do the Examples before pro- 

t daced , nor thoſe, which ſhall follow in the enſuing 
| Problems at all croG that which hath been for- 
merly taught in the ſecond Corollary of the third 
Chapter ; For, in the laſt Example, the end of the 
Line in regard. of the firſt term given (viz. 1) hath 
the fingle value of an Unite z but in refpet of the 
| ſecond term 9 it challengeth the value of 10 ; and 
in reference to the third Number $1, the value of 
; 100, Cc. 
'' Laſtly, if the Numbers given were 10 and 12, the 
ry ff third Proportional upwards would be 14 .q, the 
(amet fourth 17 .28, &c. and the Number 1 and 12 being 
propounded , the third Proportional upwards (as be- 
fore) will be 1443, the fourth 1728, &c. 

The like Operations may be alſo performed (and 
"| that much more exa&tly ) upon the great Line of 
10! Numbers: For Example, 1 and 4 being given , I de- 
re to know a third, a fourth, a fifth, &c. Geometri- 
. | Ally Proportional : To perform this, extend rhe 
11; Compaſſes upon that Line acroſs from 1 at the be» 
© be 81nning of the {ccond Part thercof unto 4 upon the 
CR hrlt part of the tame ; Which done , that extent be- 


as 
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ing, applied the ſame way, (viz. upwards and acroly} $- | 
will reach from 4 upon the firſt Vart, unto 16 upenlicd, 
the _ and from thence ro 64 upon the frithrards 
Part ap £417, GC | 


+ & © & 3 


ne Number being given to be multi. 


plied by another Number gion , to 
find the Produtt, 


| Te end the Compaſſes upon the Line of Numbers fone 
1 wito 146 Multiplicator ; Þ.1s done, if you applyſequi 
that extent the ſame way from the Multiplicand, 
the moveable Point of the Compiſſces will fall up.n th 
Bo t reqared. 
. Example , Let the Mulrtiplicator given be 2g, 
2Nn 4 the Maltiphcand 30 : Here it-you extend thef, ;. 1 
Compatics upon 2ny of the Lincs of Number from 1 #4 
rnto 25, and then apply that extent the fame way 
from 30, the moveable Point of the Compaſles will 
fall upon 750, the Produtt required. So 1. 728, and 
25. 6 being propounded to be multiplied, the Prc- 
duct will be found 44. 2. 

2. Example , The two Numbers given being 4; 
and 25, I extend the Compaſles upon the ſecond 
Part oft the Mean Line of Numbers from 1 to 25; 
Then (becauſe, if I apply that extent the ſame way 
from 45 upon the ſame Part of that Line, the move 
able Point will fall beyond the Linc) I apply theE 
ſame extent the fame way from 45 in the firſt Par 
thereof ;” which done, the movable Point will fall#9urt 
upon 1125, the Product deſired : So the two Num —_ 
bers given , bcing 1.728, and 64.5, the Product re 
quired will be 111. 4. © C 
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croll 3. Example, If 75 and 35 were given to be multi- 
upenplicd, the Compaſſes ought to be extended down- 
» firfrards from 1 to 75s, inthe hrſt Part of the Mean 
ine of Numbers , or (which is all one) from 10 at 
he upper end of that Line to 75 ; for, that extenr 
ing applicd the ſame way from 35, will cauſe the 
ovable Point of the Compaſles to fa!l upon 2625, 
he Product requircd. 

4. Example, It 1 were required ro fnd the Cons 
ent of a piece of Ground 8. 75 Perches long, and 6. 
5 bro2d ; becauſe this queſtion is refolved by multi- 
lying the length by the breadth, I extend the Come» 
alles from 10. at the trop of the Line to 8. 75 ; 
yen applying that extent the ſame way from 6. 45, 
he movable Point will fall upon $56. 4, the Content 
equired, viz. 56 Perches and. * or .4 of a Perc. 
And here you may obſcrve, that theſe laſt Exams 
ls, and thoſe that are like un them, may hkewite 
performed in working words ; But in (ach ca- 


Firs & to fun too great cu wy nt of the Compalles, 
the: is b-tter to begin the Op -c2tivn from 10 at the 


op of the Linc, an! fo to iefrond downwards ac- 


þ Ty 4 « ' 

"a ording 0 1 ionftry. 4008 b. fore dulivered : For, 
; Wl cake rin | . «ule, vace for all, that) A 
_ perations, W11tt are wrought pin the Rule of Proportt- 
TIC 


, are bejt perf.r1mcd,when the legs of the Compaſſes have 
le leaſt exicnſt n. 

Again , becauſe this Problem of Multiplication, 
s allo ( tor rhe moſt part ) zl rhe reſt nh follow, 


25; : 
 wayfare reloived by th finding out of a fourta Number 
nove-Cemaricail; proporiionzl ro three other Numbers 


y thePiven,we will therefore here inſ-rc this other Adver= 
Parfilement : Whenſoever q.i-*1on is made of tnnding a 
1 faufFourth proportional to tie ſich Numbers given, 
Yum-for the better convenierncy of working upon tae 
& re-Mule , the order of the {tcond and third rerms may 
© changed , to that always care be taken , that the 

ple, a brit 


£ 


Exampie, you may fay , as 1 isto 25, {0 18 30 to 7g0l-. 
Or as 1 15 to 30, ſots 25 to 750. And this Rule 
diligently to be obſerved in Multiplication , Dj 
finn , the Kule of three direR,the rcfolution of 
Plane and Spherical Triangles , and generally in 
Queſtions of ſuch like Proportions ; to the end t 
in working upon the Rzle of Proportion we may 4 
ways avoid too great an exenfion of the Compal 
and by that means perform the Work the more 
attly. 

Laftly , here obſcrve, that Multiplication , and 
other Queſtions hereafter produced , which may 
wrought upon the Mcan Line of Numbers , n 
likewiſe be performed upon the Great Line of N 
bers ( and that much more exatly) by working 
ther outright or acro(3, as the Queſtions propoun 
ſhall require ; which (I well hope) I may herea 
teave to the ditftretion of the ingenious Reader 
diſcover, without any further inſtruction , they bei 
(indeed) but one and the tame Ini#Frument repretc 
in differing poſtures. 


PROB L. 3. 


A Number being propounded to be af"; 
vided by another Number, to finſou 
the Quotient. —. 


Xtend the. Compaſſes upon the line of Numbers 
the Drviſor to1; This done, if you apply that 
tent the ſame, way from the Dru1dend, the ms 

Point will fall upon the Number f the Quotient. 
I. Example, Let 750 be the Number given to 
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ivided by 25 , the Diviſor: I extend the Compaſls 
ownwards from 25 to 1 ; then applying that extent 
he ame way from 7 50, at laſt the movable Point will 
fall upon 30, the Quotient required. 

2. The Number 1125 being given to be divided 
by 25 ; I extend the Compaſſes downwards from 25 
to1, then applying that extent the (ame way from 
1125, the movable Point will fall upon 45, the Quoti- 
ent required. The ſame Quotient will alſo be found, 
if changing the terms you firſt exrend the Compaſles 
from 25 to 1125 , and then apply that extent from 
1; for {© al ſhall che movable Point fall upon 4s, 
as before ; accarding to the obftrvation made in the 
aft Problem: In like manner 11r .4 being pro- 
pounded, ro be divided by 1. 728, the Quotient will 
be found 64.5. 

2}. The Number 2625 being propounded to be 
 Jdivided by 75s ; extend the Compaſſes upwards 
fom 75 ; in the firſt Part of the Mean Line of 
Numbers to 21 , or (which is all one) from 7s in the 
ſecond Part thereof to 10 at the top of the Line ; 
This done, if you apply that extent the fame way 
from 2625 , the movable Point will from thence 
reach to 35, the Quotient required : So likewiſe 56. 
4 being given to be divided by 8.75 , the Quotient 
be will be 6.45. 

Now to diſcover of how many Figures any Quotient 
ought to conſiſt, it will be neceflary ro obſerve how 
many times the Diviſor may be written under the 
Dividend according to the Rules of Diviſion ; for, of 
lo many Figures ſhall the Quotient be cotmpolcd ; 
or Example,12231 being given to be diviged by 27 ; 


of t 


== 


5 -v- 
wed xXauſe the Diviſor 27 may (according to the Rules 
= f Diviſion) be written three times under the Divi- 


end 12231 (as may appear by this 
xample) I (ay , that the Quotient, 12231 
_ wich is produced by the Diviſion of © Bp 
22231 by 27 conſiſts of three Figures 
| For 
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For, having extended the Compaſſes downward; 
che ſecond Part of the Mean Line of Numbers ft 
27% (the Diviſor) to 12231 (the Dividend) and 
plied that extent the fame way from 1, the moi 
able Point will fall in the firſt Part upon 453.4 
Quotient of 12231 divided by 27. 


FADEL;-46 


To three Numbers given to find 
fourth in a djrett Proportion. 


Xtend the Compaſſes from the firſt Number o Ti 
given, unto the ſecond; winch done, that extent) 
ing applied the ſame way from tle third Tin 

will cauſe the movable Point to fall upon tl.c fas 
Term required. 

Example , If the circumference of a Circle, wh: 
Diamcter is 7 , be 22 ; what circumference wil 
Circle have, whoſe Diamcter is 14 ? Extend t 
Compaſies upwards upon the Mean Line of Nu 
bers from ſeven in the hrſt Part thereof, unto 14 
the ſecond ; This done, that extent being applied 1 
ſame way from 22, will make the movable Yoine! 
upon 44, the circumference required. 

Or otherwiſe downwards ; The cm_—_— 
a Circle being 22, and the Diameter thereof 7, ht 
much ſhall the Diametcr of a Circle be , whole « 
cumference is 44 ? Extend the Compaſltes do 
wards from 22 in the {:cond Part, to 7 in the fr 
which done , that extent being applied the (aq 
way from 44, will reach to 14, the Diameter ſou 
tor. 
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'ard; 
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andy P R Q B 1h F* 
' moi 
$534 To three Numbers grven , to find A 
fourt hin an in verſed Proportion, 


Xtend the Compaſſes upon the Line of Numbers from 
| the firſt of the Numbers given to the ſecond, hav 
nd mpg both the ſame Denomimation ; this done, if 
that extent be applicd quite backwards from tle third 
given Number , the movable Point will fall upon the 
fourth Number you look for. 
o T4 Example , If 60 Pioners can make a Trench of a 
xrenth certain length and breadth in 45 hours , how long 
d Try will it be before 40 men can make ſich another ? 
fax Extend the Compaſſes from 60 to 40 ( thoſe Terms 
having both the fame Denomination, viz. of men.) 
ui This done, that extent being applied backwards 


A— 


2 wil} from 45, will reach to 67. 5, the fourth Number you 
-1d 4 look for ; I conclude theretore that 40 men will 
f Nuj perform as much in 67 hours and an halt, as 60 men 
o 144 Willdo in 4s hows. 

lied t 
JIN! 


_ FRO LL 6& 
7, I : 
we & To three Numbers given , to find 4 
« i fourthin adouble Proportion, 
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He uſe of this Problem appears chiefly in  Pro- 
portions of Lines to Superkcics , or ot Super- 
hcics to Lincs, 


B l Now 
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Now if the Denomination of the firſt and cord 1f 
terms be of Lincs, Extend the Compaſſes #pon the 
of Numbers, from the firſt term to the ſecond ; this d 
that extent being applied twice the ſame way from 
third term will cauſe the movable Point to fall upon 
fourth term required. 

Example , If the Content of a Circle whoſe 
meter is 14 inchcs, be 154, what will the Cont 
of a Circle be , whoſe Diameter is 28 ? Here 1 
and 28 having the ſime Denomination (viz. of Li 
I extend the Compaſſes from 14 to 28; then app 
ing that extent the ume way from 154, the mova 
Point will frſt fall upon 30$, and from hence uv 
616, the Content dcfircd. 

Bur if the firſt ewo terms have the Denominay 
on of areas or Contents , and the gxeſuum be a Li 
this is the Rule : Extend the Comp1ſſes pon the Me 
Lane of Numbers from the firſt term to the ſecond ; t 


done , that extent being applied the ſame way upon tf third 
Great Line of Numbers from the third term , will ca te fak 
the movable Point to fall upon the fourthyterm required. F If 


Example, If the Diameter of a Circle, whoſe arg j 


is 154, be 14 z; what Diameter will a Circle hawy weig] 
whole area is 616 ? Extend the Compaſics upon th upon 
Mean Line of Numbers from 154 to 616 ; Whidh that 
done , that extent being applied the fame way upa{upon 
the Great Line of Numbers from 14 , will reach the n 
2$, the Diameter requircd. 
- 4 * 8 &F We - 
To three Numbers given, 10 find i 44 


fourth in a tripled Proportion. 


He uſe of this Problem appcars in the proport | 
on of Lincs to Solids, & contra. 
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ſecors If therefore the firſt and ſecond Terms have the 
Le Laflenomination of Lines, ExtIÞnd the Comp-ſſes upon the 
5 d e of Numbers from the firſt Term to the ſeccnd ; thx 
om tide, and that extent applied three times the ſame way 
the third Term; will cauſe the movalle Punt at laft 
to fall upen the fourth Term requared. 
# If an Iron Bullet , whoſe Diameter is 4 inchcs, 
{weighing 9 pounds, what is the weight of another 
re 1Eſron Buller, whoſe Diameter is $ inches ? Extend the 
LineSCompaſſes from 4 to 8 ! which done, ard that exten: 
arphyapplied the C:me way three times from 9, the mova- 
»vablſble Poir:t will firſt fill upon 18 , then from 18 upon 
: upd$'36, and at laſt from 36 upon 72,the weight required. 
But if the firſt rwo Terms be weights or contcnts 
iinatyof Solids, and a Linc is ſought for : Extend the Core 
Ink paſſes upon the Little: Line of Numbers from the firſt 
erm to the ſecond ; This dine 5; and that extent applied 
the ſcore way upon the Great Lime «f Numbers from the 
third term will cauſe te movable Point of the Compaſſes 
Y to fall ypon the feurth Term required. 
red. F If the fide of a Cube weighing 72 pounds be 8 
2 art$ inches , how many inches is the tide of a Cybe that 
hav weighs 9 pound ? Extend the Compaſſes downwards 
n th} upon the Little Line of Numbers from-72 to 9 3 
which that done, and the fame extent applicd the {#me way 
Up upon the Great Line of Numbers from $, will cauſe 
ich f the movable Point to fall upon 4, the fide required, 


PROBL. &%. 


Betwixt two Numbers given to find 4 
Mean Arithmetically Proportional. 


3, 


pory FT His Problem may be performed without the 
help of the Rule of Prepertivn ; Neverthckfs, 
C becaule 
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becauſe it conduceth to the refolution of the nexti; 
ſuing Problem, I inſert it in this place , and give 
Rule for it : 

Add half the difference of the gruen Terms to the 
fer of them : for, that aggregate x the Arithmetical 
required. 

Example, Let 10 and 4o be the Terms gi 
Here, if you ſubſtra& the one out of the other , 
difference will be found 3o . whoſe half (15) be 
added to 10, the leſſer Term, their-ſum (25) is the! 


rithmetical Mean you look' for. Fy 
mer 
P R ' B BG 9, blem 


Betwixt two Numbers given, to find 
Mean Muſically proportional, 


Oetius (Lib. 2. Arith. cap. 38.) hath this Rik 
it : Differentiam terminorum in minorem termi 
multiplica, & poſt junge terminos , & juxta 

#1 inde confetius eft , committe illum numerum , 
differentis & termino minore :produttus eft, cum 
latitudinem mvuenerk, addas eam minori termino, & 
wde colligituy medium terminus pones. Multiply 
difference of the Terms by the lefler Term, and 
kkewiſe the ſame Terms tegether : this done, if y 
divide that Produ& by the Sum of the Terms, 
to the Quotient thereof add the lefler Term 
is Sum js the Muſical Mean defied, 


Or ſhorter thus.: , ment} 
Drvide the Produtt of the given Term by ther 


for, this done, the Quatient deubled is the mean be al 
So the Numbers given bring 6 and 12, Liay 12 tha 
tiphl 
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ed by 6 make 972, which divided by 18 the, 


of 12 and 6) leaves 4 in the Quotient , whoſe 
ble ($) is the Muſical Mean you look for. This 
blem therefore may be performed by the ſecond 
third aforegoing ! or yet otherwiſe thus : 

Find the Arithmetical Mean; betwixt the Number 


$ gi and then the Analegy will be ths. 
) As the Arithmetical Mean faund i to the greater 
; 


Extreme : ſo #s the leſſer Extreme to the Mw- 
s the ſfical Mean required. 

Exemple, 10 and 4o being propounded, the Arith- 
metical Mean - betwixr .thetm (by the laſt Pro- 
blem ) is 25 : I fay then, As 25 is to 40, fois 10 to 
16, the Mufical- Mean defired :- the Term therefore 
here ſought for may be diſcovered by the fourth Pro- 
blem aforegoing. Th 

And here (I conceive) it will not be amiſs to 
obſerve, that by this laſt Rule, having any rwo 
Numbers propounded , you may interje&t two other 
Numbers berwixt- them ! in ach fort that they four 
Ruk being- in ſeveral relations compared one with ano= 
ther, may contain in them all the three Proporti= 
x14 @ ons aboyementioned , which kind of Harmony B- 
ei ({tb. 2. cap. wit.) calls Maxima & perfecta ſymphe= 
nia : So in the Numbers before' mentioned 10, 16, 
ON 25,nnd g0; if you compare 10,25, and 4o together, 
Ply $:there ſhall you find Arithmetical Proportion z if 
and 10, 16, and 40 rogether , there Harmony, or Afvficat 
, if Proportion ; if all of them together, there have you 
NS , rical Proportion ' diſcontinued : For as 10 to 
mM P16,10 25 to 40: And this is that Harmony which 
>the ſame Boetivs (in rhe fame place) afirmeth to 
5 have Magnars vim in Muſics modulamins tempera= 
math , &: in ſpeculatione naturalizm quettionum £ 
; Great force in the compoſare of Muſick , and in the 
diſcovery of the ſecrers of Nature: And therefore 
be alſo averreth in another place (viz. lib. I, cap. 2.) 
12 3 that the reaſon of Numbers _ the chiefeft Rae _ 

Ba ng 


ap 
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aing to which Almighty God framed tle Wirld : Ac 
«ing to that teſtihed of che Wiſdom of God (in 
Wiſdom of Se. cap. 11. v. 20.) Thott haſt ordered 
things im Meaſure; and Number; and Weight. The 
riſts alſo and Politicians ferch much from thele r 
Proportions far the regular direction of a well 
verned Commonwealth , as may be caſily col! 
out of their Writings, and is learnedly proved, by 
«in in the laſt Chapter of his Commonwealth, 
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Betwixt two Numbers given , to ff” 
a Mean G eometrically Proportion 


Xiend the Compaſſes upen the Mean Line of 


bers from ore of the Numbers gryen to the Numb 
this done; and the ſame extent applied upm $ exten 
Great Line of Numbers from either of thiſe Number'$8 to\ 
wards the other; the movable Point will fall in the miltupon 
bet wixt them ; viz. upon the Point repreſenting the Mi Mean 
Proportional required. 12 to 


Example ; 8 and 32 being propounded , the M 
Proportional berween them will be found 16 : 
if I extend the Compaſles upon the Mean Line 
Numbers , from $ in the firſt part thereof to 3: 
the ſecond, and afterwards apply that extent u To 
rhe great Line of Numbers from 8 rowards 32, 
movable Point will fall upon 16, the Mean It l 
portional demanded ; for as 8 is to 16. fo 18 16? 
22: {0 the Mean berwixt 6.4, and 14. 4, 18 9. 
Ce. 


PROBL. 1b 
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ERIE ks. 105 


etwixt two Numbers given to find two 


The 

le tf fears Geometrically Proportional. 
well 

coll 

d by Xtend the Cempaſſes upon tle Litile Line of Num- 


bers from one of the Numbers gruen to the ther : 
ths done » and that extent applied pon the Great 
ine of Numbers from eulier if theſe Numbers towards 
ie wher; will cauſe the mwvable Pans to fail firſt on the 
lird part of the ditFance between them; V1z. upon the 
unt repreſenting one of the Mean Numbers required; and 
ng applied again the ſame way; will at laſt reſt pun 
101fle other Proportimal you look for. 

Example ; Let 8 and 27 be the two Numbers be- 
ween which rwo Mcan Proportionals are deſired. 
Firſt, I extend the Compaſles upon the Little Line of 
Numbers upwards from 8 to 27 : then applying that 
extent rwice upon the Great Line of Numbers from 
$ towards 27, I find the movable Point to fall frft 
un 112, and then upon 18, which are the rwo 
Means you deſire ro know ; for as 8 is to 12, {os 
12 to 18, and 15 to 27. 
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To find the Square-Root of =p Naum- 


tu 
nl4 ber under 1000000. 
167 
$ 9.1 
He Extrai#ion of Roots , which is accounted the 
hardeſt Leflon in Arithmeick ; is performed by 
C 2 the . 


I! 


aP- 
Sq 
he $0 
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he help of this Infframent with greateſt caſe 
dextcrity : for , whereas the Problems before p 
{ed, as alto thoſe that follow ; cannor well be ex 
dited without the joynt ufc of rhe Rale and Cm 
fes rozether, theſe of the Extrattiwn of the $ 
and Cube Roots may be reſolved only by Int: 
without any trouble.at all, or ayd of Compafi»; : 
that a man either riding or going in haſte mayi 
mediately read upon the Rxle rhe Root of 
Square or Cube Number propounded : which c 
pendious way of Extrattion cannot chooſe bur 
ro be of admirable uſe, eſpecially in queſtions 
concern Military Orders , as ſhall more plainly g 
pear hereatrer. Wherefore ro extract the $ 


Rect proceed rhus : dine 
i. When the Figures of the Number grven «ve even, wy Lne 
When the Number conſetts of t wz, four; or ſix Figures, fir- 
the ſame Number in the firſt part of the Mean Link E 
Dinmbers ; which done, juſt at the ſame Point ſhall of t 
likewiſe fmd upon the Great Line of Numbers the Squay i t 
Root you look, fer. Poll 
Example, 264196: being propounded,the Squinf of | 
Root thereof will be found ' 514: for I find' tf red 
Number 264196 repreſented in the firſt part of tf and 
Mean Line of Numbers at the Point x, and at 
Gme Point upon the ſecond part of the Great Lag Fy 


of Numbers I obſtrve 514 , the Square-Root 
quired. 

2. When the Figures of the Number given. ave odd, 'i 
one, three, or frue,, ſeavch the ſame Number in the ſe 
pert of the Mean Line of Numbers : which dune , j# 
at the ſame. Point upon the Great Line of Numbers 
F## find alſs the Square-Rot demanded. 

Example , 144 being propounded , I demand tif 
Square-Roor thereof; that Number I find to benz 
preſenred in the ſecond part of the Meen Line « 
Numbers ar. the Point 5s, and juft there alſo upot / 
the Great Line of Numbers I diſcover 12 , which . F 

l 
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Square-Root of the Number propounded. So 
re prafikewile is 144 the Square-Root of 20736. 


wo. PROBL.- 15. 


* :$To extratt the Cube-Root of any Nume 
ber under 1000000000: 


Ons Hen the Number propounded conkfts of one , 
inly four , or Icven Figures , fmd ut in the firſt 
| part of the kuytle Line «<f Numbers : that 
dme, at the fame Point upon the firſt* part of the Great 
en; wd Line of Numbers , you ſhail find the Cube-Root you look, 


oy VE Let the Number given be 1728 where- 
halls of the Cubc-Root is required : I fmd that Number 
in the firſt part of the Little Line of Numbers at the 
Point f, and at the ſame Point upon the Great Line 
of Numbers 1 allo diſcover 12, the Cubc-Root defi- 


red; In like manner is 12,52 the Cube-Koor of 1950, 
pf if and 144 the Cube-Root of 2985984. 
2: When the Number groen conſiſts of two, frue, or eight 
t Linj Figares:, ſearch it. in the ſecond. part of the Little Line of 
ot nf Numbers, and that proceeding as before, you ſhall have 


your deſire. 

Example, Tf 14348907 were given,the Root there- 
of would be, found 243 : foy, rhat Number being 
found in the "cond part of the Little Line of Num- 
bers at the Point *, Juſt at the (ame Point upomthe 
Great Line I al6 find: 243, the CuberRoot” r6> 
| quired. 

e 1 5. Wien the Number propounded conſifts of three, ſix, or 
ed nine Figures , lock fer it in the third part of the Little 
1pot: Line of Numbers : for ſoltkerwiſe at the ſame Pome up 
his The Great Line will appear the Rout requared, . 

thx C 4 Sa 
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So the Number 459220088 bring found in « 
rſt part of the Little Line of Numbers at the pg} kno" 
z , his Cube-Root is there likewiſe found uponty AB 


Ca; 


Grent Line of Numbers to be 542 ; And the Cub) arts 
Root of 159220. is found to be 54. E) 
2, Ee. I 2 } oppoſ 
The order of finding out the |— — | the 1 
Cube-Numbers upon the feveral " | * ] 3h aw] 
parts of the Line may be fitly ex- | * | 5 | #} ac 
prefled by this Fig.ure 7 | * | 9] we; 
og? E 

{equ 

= % Uk os 

. . degr 

_ 

Th: Uſe of the Rule of Proportil 5: 
08 ty Geometry, VIt. T 
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$ 
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Ti 

The three Angles and one Side being) 5 


, tul 

known, to find the other two Sides. th 

| Li 
O reſolve this Problem this: is the Analg 
As the Sine of the Angle oppoſed to the fide 
known 


AS 
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e Py) known is to the parts of the ime fide : { is the 
pon) Angle oppoled to one of the fides unknown, tothe 
- Cub} parts which meaſure thar fide : And therefore 

Extend the Compaſſes acroſs from the Sine of the Ang'e 
} oppoſed to the ſide known; to the ſame ſide ; found upon 
m = the Mean Line of Numbers ; than applying that extent 
the ſame way from the Sine of the Angle eppoſed to 
ane of the ſides required; the mavable Point will fall upon 
the. parts which meaſure that required ſide. 

Example In the Triangle C, B; D; let the Angle C 
be 43 degy- 20 min. the I Angle D 122 d.and by con- 
ſequent the Angle B (being the Complement of the 
rwwo other Angles to 180 4. or two right Angles) 14 
degr. 40 min. and let the fide D; C, being 100 paces 
repreſent the diſtance berween the two ſtations D 
7 th. and C : I demand then the diſtance berween C and 

B: Extend the Compaſſts acroG from 14 degr. 40 ». 
upon the Line of Sines to the middle of the Mean 
Line of Num- 
bers- repreſent- 
ing 100 , then 
that extent be- 
ing applied the 
fime:way from 
122 &. upon 
the Line of 
—j Sines or (which 
is all one) from 
58 degy.(for by 
ta? Rules of 
T-1gonometry the 
me Siae of an ob- 

tul: Angle and 
FS. | that of his Complement to 180 is one and the fame 

Line) will cauſe the movable Point to fall upon 135, 
n and {0 many paccs i3 the diſtance required ; In like 
| oo manu.er, the extent being applied thc lame way from 
ow. 43 4 29 7. upon the Line of Sinc3, the movable 

CS Veuur 
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Point will fall upon 271, the parts of the fide D, 8. 


Or otherwiſe, by changing the Terms of the 4! 


nalogie, thus : 

Extend the Compaſſes outright upon the Line & 
Sines from 14 d. 4o mm. to 58 d. then applying tha 
extent the ſame way upon the Line of Number 
from 100 , the moveable Point will reft upon 32%, 
the diſtance required : ſo likewiſe the Compaſly 
being extended outright upon the Line of Sing 
from 14 d.qo m.to 43 d. 20 2. and that extent. ap- 
plied the fame way upon the Line of Numbers fron 
100, the moveable Point willfall upon 271, the pars 
of the fide D, B. 

And here obſerve, that not only this preſent Pros 
blem , but alſo all thoſe that follow (which concern 
the reſolution of Triangles) may. be reſolved twe 
manner of wayes, viz. by working either outright 
or acrols, except ſome few, which we intend to mark 
in their proper places. Remember likewiſe what 
hath becn before rouched int the ſecond Chapter 
aforegoing , viz. that the Mean Line of Numben 
ir the only Line to be uſedxvnh theſe of Sines ard 
Tangents, and no other. 


By the K nowlolige of to Sides and an 
Angle oppoſed toone of them, to find 
the other rwa Angles: and the third 


Side, 


His is the Tzverſe of the laſt Problem 2 for, as 
the fide oppoſed to the given Angle is, to the 
Sine of the fame Angle; © 1s the yn 

WH 
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D, 2.\known to the Sine. of the Angle therennto oppo- 
1e FAIKd : And therefore 
Extend- the Compaſſes acroſs from the parts of the ſide 
ine off oppoſed to the cAngis known, . unto the Sine of the ſame 
that] Angle : then that extent being applyed the ſame way 
ber fon the. parts of the other known ſide, wilt cauſe the 
 325,] mwable Point ro fall upon: the Sine of the Angle ve- 
paſks| qured. 
Sing} So in the forefaid Triangle C, B, D, the ſide C, B, 
t. ap- | being 335» the Angle D. (oppoſed thereunto) 122 4. 
from} o 9- and the fide D, C, 100,the Angle B will be 
parts | found 14 4.40 9». For it you extend the Compaſs 
acroG from:335 upon the Line of: Numbers, to 122 
- Prov | d:q m. (or rather to 58d. 0 2. as aforelaid) upon the 
acern| Line of Sines , and afrcr apply that extent the ſame 
twal way from 100 upon the Line of Numbers, the move- 
right] able Point will reft upon 14 d. 40 7. the meaſure of 
mark} the Angle B required. 
whath Now having the knowledge of two Angles , the 
apter} ther may be ecafily diſcovered, being the Comple- 
aber} ment of thoſe two' to 180, as aforctiid : And the 
and} Angles being known, the other fide may be alſo found 
{ by the Problem. aforegoing. 


FROB LL 2 


an By the Knowledge of two Sides and the 
ink Angle included , to find the other 
ira] two Angles and the third S14e, 


Fhe Angle included be a right Angle , this is the 

Ir, as Proportion : as the greater ſide is to the lefler ; fo 

the is the. Tangent of 45 d. o mn, to the Tangent of 
fide! the kefſer Angle. And therefore. 

WD, Exiend 
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| Extend the Compaſſes upon the Line of Numbers Fm 


wards from the greater to the leſs ſide : then if yeu apph! 
that extent upon the Line of Tangents the ſame way frn 
45 d. the movable Print will fall upon the Tangent 
the leſſer Angle. 

Example; In the Refangle Triangle, A; B; D;d<& 
the Diagram aforegoing, the fide 4;- Þ; being 235, 
and the fide A. D, 143. 72; the Angle B will be 
found 32 d. o m. For, if you extend. the Compaſſky 
downwards upon the Line of: Numbers from 230 to 
143.72 , that extent being applied the fame wy 
from 45 d. at the top of the Line of Tangents, will 
cauſe the movable Point to fall upon 32 d. o mn. viz 
the meaſure of the Angle B;z whoſe Complement 54 
ad. om. is the meaſure of the Angle D :- And now 
the three Angles being thus diſco:ered , the third 
fde may alſo be known by rhe firſt Froblem of this 
Chapter. 

Bur if the included- Angle be Oblique, viz. cither 
obtuſe or. acute, then-this: is the ,Avalogy : As the 
Sum of the ſides known is, to the difference of the 
cme fides :. fo is the Tangent-of the half Sum of 
the Angles unknown, to the Tangent of half their 
difference : And therefore . 

Extend the Compaſſes upon the Line of Numlers dow:s 
wards and upright from the. Sum f* the: given ſides; 
unto their difference ; then opplying that exient wpen the 
Line f Tangents from the balf Sum if the Angles un- 
known; the movalle Point will fall upon the Tangent 
if half their diffcrence; which being add:d wito tle. ſaid 
tolf Sum; make up the greater, but Leing dedutted from 

1 diſcovers the leſſer of the Angles yew lock fer. 


An Example of this Problem , when the moiry of | 


the” Angles oppoſed excecds not 45 d. 
In the Triangle B; C; D; the tide D, B, being 271, 


the ſide D; C; 100, and the Angle D, 122.4.the Angle. 


Bax! be tcu id 14 d. 40:m. and the Angle C; 43 d. 
39 7. For, it you exicnd the Compaſiits upon the 
Mcan 
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Mean Line of Numbers downwards from 271 (the 


| Suny of the fides known) to 171 (their difference) 


that exrent being applied the ſame way upon the 
Line of Tangents from 29 4: (half the Sum of the 
Angles B and C, the movable Point will fall upon 
14 4. 20 my. Which being added to 29 d. amounts to 
43 d; 20 m. for the Angle C; and being fubſtracted 
out of them, the remainder is 14 d. 49 2». For: the 
Angle B. 

Two-other Examples of this Problem z, when the 
moity of the Angles oppoſed exeeceds 45 d.. 

r. In the fame Triangle C;-B;:D;-the fide C; B; be- 
ing. $35, the fide CG; D; 100; and the Angle C; 43 d. 
:&m. the Angle D will be 122 d: and the Angle B 
14 d. 40'm9.. For; if you extend the Compaſſes upon 
the Line of Numbers downwards from 43s (the 
Sum of the ſides known) to 235 (their difference) 
that extent being applied upon the Line of Tan- 
gents backwards (v:z.. upwards) from 68 d. 20 m. 
(the half Suns of the Angles Þ and B required) the 
movable Point will fall upon $53 d. 40 mm. which be» 
ing added to 68 d. 20 m». their Sum is 122d. o m. 
viz.the meaſure of the Angle Dzand bcing deducted 
out of the fame 68 d. 20 m. the remainder is 14 d. 
40 m. the Angle B. 

2. The fide B; C, being 335, the fide B; D; 271; 
and: the Angle B 14 d. 4o mz I demand the Anglcs: 
D and C: the Sum of the fides Bz C; and B; D; is 
656, their difference is 64, and the Angle C being 
14-4. 4% m. the Sum of rhe Angles oppoſed and un-- 
known 1s 16s 4d. 20 wm. and halt that 18-82 d. 40 m. 
Now to fatishe this demand; F extend the Compal 
{es upon the Line of Numbers downwards from 606 
to 6&4 ; then, bccauſt if I apply that extent upon the 
Line of Tangents backwards (viz. upwards, as be-- 
fore) from $2 d.. 40 m. the movable Point will fall 
as fax beyond the top of that Line, .ar the Term TI 
laok for is ſituate on this de , I apply that extenc 

downs 
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downwards from 45 d. © m. caufing. the movabk 
Point alſo to fall upon the fame Linc : thar dong, 
and-the movable Point remaining there fixed, I,clok 
the Compaſſes till the other Point may reſt-upon 
$82 d.4om. And having the Compaſles {> extend. 
ded, if applying that extent downwards, I ſer one gf 
the Points at 45 4. the other will reachto 39 d.20 
which being added to 82 d. 40 ». amounts to 1 22 d, 
12. the Angle D : bur being deducted out of $2.4, 
40'm. the remainder is 43 d. 20 #3, wiz. the mealire 
of r1e Angle C. 

And in theſe three Caſes having diſcovered the 
three Angles, the other fide may be likewi{e found 
by the firſt Problem of this Chapter : Obſerve al 
that theſe rwo laſt Examples will not admit-of Crop 
work ; and therefore are Exceptions to the General 
Rule delivered in the cnd of the fame Problem, 


PROBL 4 


The three Sides being known,to find the 
Perpendicular, and the three Angles, 


He greateſt ſide being afſigned for the Baſe, up- 


on which the Perpendicular ſhall be ſuppoſed: 


to fall, find the Sum and the difference of the 
other fides ; that done, the Proportion wilt be this: 
As the Baſe is to the Sum of the other fudes, fo is the 
difference of the other fides to a fourth Number 
which being deduQed out of the Baſe, the Perpen- 


dicular will fall in the middle of that which remaiss: | 


Andth erefore 


Extend the Compaſſes upin the Line of Numbers from | 


' be parts tf" the Baſe wnto the Sum (f the parts cf the other 


=q 


en - | 


de; ths done , and that extent applyed the ſame ws | 
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from the difference rf the other ſides, will cauſe the moves 
able Point to fall upom a fourth Number , which if you 

firaft out of the intire Baſe, the Perpendicular will fall 
jn the middle of the remainder. 


Example, in the Triangle E, F, G, the fide E, F, bes 
ing 13, the fide F, G, 11, and the Baſe E, G, 20, 1 des 
mand the Point of the Baſe, where the Perpendicy- 
lar oyght to fall, and then thethree Angles of rhe 
fame Triangle : The Sum of: rhe fides is 24, and their 
difference is 2 : I extend therefore the Compaſſes 
upon the Line of Numbers from. 20 to 24: that 
done, in this Example (becaute by the third Corollary 
of the fuſt Problem of the thir4 Chapter, the Num- 
bers 20 and'2 are both repreſented at the fame Point) 
you may obſerve ( without any farther ſearch ) the 
movable Point to diſcover the parts of the Segment 
E; C, vig;. 2. 4, which being deducted out of 20, there 
remains 17, 6, whoſe halt is 8,8, which are the 
parts of the Baſe comprehended berwixt C and 4, or 
betwixt .Aand G : I conclude therefore that A is the 
Point of the Baſe where the Perpendicular ought to 
fall. Now in the Triangle AFG, the ſides 4, G, and 
G, F, being, known, asalfo the Angle F,.A,G, (which 
is a right Angle by the 10. Def. of the 1: El. of Excl.) 
the Angles G, and F, as alſd the Perpendicular F, 4, 


' may be found by the 1 and 2 Probl. of this Chapter. 
' In like manner in the Triangle E, F.A, the fides E,.4, 


and E, F, as alto the Angle E,.A, F, being known, 
the Angles E, and F, may be found by the 2. Probl. 
ot 
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of rhis Chapter. And laſtly, if you add the Ang 
E, F,.A, and..A, F,G, together , their aggregate 
make up the Angle E; FG : And (6 by the k 
ledge of the three fides have you all the par:s of- 
Triangle throughly reſolved. 

pe* 


the Area, or Superficial Content, 


Rom the half Sum of the three fines dedud &: 

& fide, to the end you may diſcover the differenat 2 

berwixt the {1id half Sum and cach- fide : tha 
done, the Proportions will be as followcth : 

I. As 1 to the firft difference; ſo # the ſecond df. 
ference to a fourth Number. —_— 

2. As 1 s tothat fourth Number, ſo s the third diffe 
rence to a ſixth Number. 

3. iAs 1 + tothat ſixth Number, fo s the half Sun 
to an eighth Number, wheſe Square-Root ks the Areame 
quired. _ 

Example; The three fides of the foreſ1id Triangh| 
F, F, G, being 20, 13, and 11, their Sum is 44, hal , 
thercof is 22, and the differenccs berwixt cach fide 
and that half are 2, 9, and 11 : The operaticn be 
ing: thus prepared (becauſe the Number required va} yy 
Squarc-Root) I extend the Compaſles upon the 
Mean Line of Numbers upwards from 1-to 2 : then 
that extent being applied the fame way from 9 (in this 
the firſt part of that Line) the movable Point will! F 
fall upon: 18 the fourth Number: this done, and the| 
movable Point remaining there fixed - , cloſe 7 7 


Compaſſes rill the other Fcint fall again upon 13: 
for that extent being applicd from 14, will caule 
eae | 
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he movable Point to fall upon 198, the ſixth Num 
r; again , the movable Point remaining there 
ixed, az before, open the Compaſles till the other 
wvint may yet again fall upan 1, and may inter- 
epr between the Legs the diſtance: berwixt 1; and 
198 : for that done, if you apply the ſame extent 
(in the firſt part of the {ime Line ) from 22, the 
movable Point will fall upon 4356 , whoſe Square 
Root (by the 12. Probl. of the laſt Chapter) will ap- 
-  Ipear ar the fame Point upon the Great Line of Nume 
fin bers to be 66, which is allo the Arca required. 


% _ 


—— F » ——Y 
—_— — 


6d 2 Of "Spherical ReQangle 
| Triangles. 


tau PROEBEL.- 6 


ek The two Sides being given , to find 
the Baſe. 


| 3 " Spherical ReFangle Triangles, the fide which 

has ſubrends the right Angle, is called the Baſe,which 
- | to hnd by the knowledge of the other fides,uſe 

! this Analogy following : 

| Asthe Radiws or Sine of 90 d.is to the Sine of the 

the | Complement (orherwiſe called the Co-ſine) of one 

2:1 of the fides: (o is the Co-line of the other fide to 

by the Co-line of the Baſe ; And rherefore 

4 Extend 

TAC | 
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ards uppon the Lind 1. \ 

«tend the Compaſſes dovnwaras 1 Ws 

our from 90 d. to the Ci-Sme of one cf the ſides : thel excect 

appiymg that extent the ſame way from the C o=Iene f , of br. 

þ it lide , the movable Point will reſt upon the Co-ſie of yequire 

aſe required. way #; 

the Baſe req# | _ 

fall u] 
b. 


Example. Tn the Triangle A, B, C, the fide A, 
being 27 d. 54 mn, and the fide C, B, 11 &, 30 mn. 
Baſe B, A, will be found 30 d. o mn. for if you ext 
the Compaſſes downwards from 90 4. to 62 4.6 
(rhe Complement of 27 d. $4 m. and after apyh 
that extent the fame way from 78 d. 30 n.( 
Complement of 11 4. 30 ».) the movatlle Point 
fall upon 60 d. being the Complement of 30 d. 
Bafe required, 


PROBL. 7 


The twa Sides being kyown, to find 6 
ther of the Oblique Angles. 


S the Sine of the fide next the Angle require!) at 

ist0 the Rad : fo. is the Tangent of the off L 
poſite ſide to.the Tangent of the lame Angle! at 

And therefore 4 
3. Whe 
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* Lig 1x, When the fide oppoſed ro the Angle required 
©s : the excecds not 45 d. Extend the Compaſſes upon the Line 
we 'f thy of Sines from the Sine of the fide adjacent to the Angle 
6=ſane'd required, to 90 d. then that extent being applied the ſame 
way #pon the Line of Tangents , from the Tangent of the 
fide oppeſed to the required Angle, the movable Point will 
fall upon the Tangent of the ſame required Angle. 

1, Example, In the faid Triangle 4,8,C the fide 
AL, being 27 d. 54 m.and the fide C,B, 11 d. 30 mn. 
[demand the Angle A. Extend the Compaſſes upon 
the Line of Sines from 27 d. 54 mn. to go d. then that 
extent being applied the fime way upon rhe Line of 
Tangents from 11 4. 30 ns. the movable Point will 
reſt upon 23 d. 30 mm. the Angle A required. 

Or otherwiſe thus: Extend” the Compaſles acroſs 
from 27 d. 54 m2. upon the Line of Sines to 11 d.; 30 
"* | m. ypon the Line of Tengents: then applying that 
extegr the fame way from 9o d. upon the Line of 


e A, 
=. td Sines, the movable Point will fall upon the Line of 
extend Tangents at a Point repreſenting 23 d; 30 m. as be- 

{.6ul fi And nates that in this caſe the Term required 

a vildatwvays fall out to be le then 9s 4. 

». (is 24 Exampſe , To know the Angle B: Extend the ' 
it will Congpaſles /upon the Line of Sines from 11 d. 20 mn. 

d. tg) to 96 d. then ( becauſe that extent being applied 


uponuthe-Line of Tangents the Gme way from 27 d. 
$4 m will cauſe the movable Point to fallas far be- 
yond the top of that Line , as the Term required 1s 
ituate, on this fide) apply the Gme extent back» 
| wardggugon the Line of Tangents from 45 d. caufing 

the movable Point to fall alto upon the-fame Line : 
for, that dane, and the movable Point remaining 
txed at the Point where it falls, cloſe the Compaſits 
till the other Point nay fall upon 274.54 m, And 


uired} at laſt that extent being applicd outright uporr rhe 
e off Line of Tangents from 45 degr. will caute the move- 
gle} able Point to reſt upon 69 d. 21 9. the Angle 8 re- 
| quired. Or otherwiſe; Extend the Compaſles a- 


V het 


crols 
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croſs from 11 d. 20 mn. upon the Line of Sines to : 


d. 54 m. upon the Line of Tangents: then if yo 


apply that extent backwards from 90 d. upon tix 
Line of Sines, the movable Point will fa!l upon tþ 
Line of Tangents at a Point repreſenting 69 4, 2 
m. as before. And here the required Angle is alwg 
greater than 4s 4. 

2, When the fide oppoſed to the Angle requir 
excceds 4s d. Extend the Comprſſes upon the Line) 
Smes from the Sine'f the ſide 4djAzcent to the Angle ry 
gaired, to 90 d, Tat done, if you appty that exie 
backwards # pon the Line ' f Tungents from itt Tangent 
the ſide oppoſed to the ſe-#d required Angie, thc muval 
Point will fa'l upon the Tangent f the ſame Anglc. 

Example, In the Di- 
egram annexcd , the 


PROBL. 8 


Ca! 


Thi 


fade A, C, being 61 d. B Q} ' 
$3. and B,C, $44. tend 
28 ». the Angle A | the ( 
will be found 57 d. 47 ſame 
mn. For, the Compal- the © 
ſes being extended up- Cots 
on the Line of Sines E 
from 61 d. 53 m. to 90 Baſt 
d. and that extent ap- rhe 
plied backwards upon Con 
the Line of Tangents 90 « 
from $4 d. 28 m. the that 
movable Point will fall Tar 
upon 57 4 47 m. the A reſt 
Angle A requicd.And lo 
here cbſerve 1.. that in quit 
Examples of this kind you cannot work acrof: | the 
The Angle here found is alwayes greater that 23 
45 d, ; exti 
Z the 

| the 


"29 
cal 
4&5 


IP.) 


So?! 
it \0s 
>ON tit 
POn tix 
9 d. 2 
alw a) 


2qUize 

Line) 
ng le ri 
Exile 
M1 [4 cnt 
_ va 


n 
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FROBL. 5. 


The Baſe and one of tbe Oblique Angles 
being gtven , to find the other Ob- 
line Angle. 


$ the Radius ro the Co-fine of the Baſe; lo is 
the Tangent of the Angle known to the Co- 
tangent of the Angle required : And therefore 

7. When the Angle given exceeds not 45 d. Ex- 
tend the Compaſſes upon the Line of Sines from 9o d. ta 
the Ce=ſine of the Baſe : then if you apply that extent the 
ſame way upon the Line of Tangents from the Tangent of 
the Angle gruen; the movable Point will fall upon the 
(tangent of the required Angle. 

Example, Tn the Diagram of the fixth Probl. the 
Baſe A, B, bcing 3o d. and the Angle. A 23 d. 30 mn. 
the Angle B will be found 69 4d. 21 m. For, if the 
Compaſies be exrended-upon the Line of Sines from 
90 d. to 60d. (the Complement of the Baſe) and 
that extent applied the (ame way upon the Line of 
Tangents from 23 d. 30 m. the movable Point will 
reſt upon 29 d. 29 m. whoſe Complement (found al- 
{o at the Gme Point) is 69 d. 21. m. the Angle B re- 
quired. Or otherwiſe by croſs-work, thus : Extend 
the Compaſſes from 9o d. upon the Line of Sines ro 


23 d. 30 mm. upon rhe Line of Tangents: then rhar 


; extent being applied the (ame way from 60 d. upon 


8 


the Line of Sines , the movable Point will fall upon 
the Line of Tangents at the Point repreſenting 20 d. 


"29 m. as before. And here obſerve , that ( in this 


caſe) the Angle you look for is alwayes le(s than 
45 4. 
2. When 
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2, When the Angle given is greater than q; 
Extend the Compaſſes upon the Line of Sines from 96 
to the Co-ſme > the Baſe © tins done , if | you apply 
extent upon the Line of Tangents backwards from | 
Tangent of the. Angle gruen, the mevable Point will j The 
pon the Co-tangent of the Angle required. 

I., Example, In the Diagram of the fixth Probl} £ 
iA, being 30 d. and the Angle B 69 d. 21 m.1 a 
Angle A will be found 23 d. 30 m. For-if the Ca 
paſſes be extended&upon the Line of Sines from 
d. to 60 d. and thatextent applied backwards uy 

- the Line-of Tangents from 69 4. 21- m1, the mon A 
Point will fall upon 66d. 30 mm. the Complement 
23 d. 30 m. the Angle A required. And in this & 
you cannot ule crols-work, and the laſt Term fon} t. 
upon the Rule is alwayes greater than 4 5 d. but of Camp 
Term required leſs. ſine « 

2. Example, In the Diagram produced in the if ſame 
Probl. B, A. being 74 d. 6 m. and the Angle B 664 the | 
30 m. the Angle A will be found 57 d. 47 m. Far, ws 
you extend the Compaſſes upon the Line of Sin 
from 90 d. to 15 d. 54 m.and then (becauſe thate Ns 
rent being applied backwards, as before, upon you 
Line of-Tangents from 66 d; 30 m2. will cauſe ty m. 
movable Point to fall beyond that Line) if you prf kefſe 

'ceed as you were directed in the ſecond Exam 
the id laſt Probl. at laſt the movable Point wit paſſe: 
reſt upon 32 d. 13 m. the Complement of the Angf the « 
aA required. Or otherwiſe by crofſs-work : Exteaff ſam: 
the Compaſſes from go d. upon the Line of Sine the 7 
66 d. 30 22. upon the Line of .Tangents : This dony he 7 
4f you apply that extent backwards from 15 d. 548 S$S 
-upon the Line of. Sines, the movable Paint will i blen 
upon the Line of Tangents at the Point reprefentin} 47 ? 
. '32 4.13 mm. as before. And (inthis caſe ) the W int! 
Term found upon the Ruleis alwayes le than Ti: 
but the Term required greater. 
PROB Nha 
| 
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mM 4; 

w_ Pp R O B Ls 9, 

milf The Baſe and one of the Oblique An 
Probd gles being known, to find the Side 
= adjacent to rhe ſame Angle. 


e 
rom 
S$ by 
Oval $ the Radius is to the-Co-fine uf the Angle 
nent known ; (© is the Tangent of the Baſe to the 
lis > Tangent of the fide required : Arid therefore, 


\ fows t. When the Baſe is lefs than 45 d. Exteud the 
Ut th, Compaſſes wpen the Line of" Sines from 90 d. to the Co- 
foe of the Angle known : then applying that extent the 
he bf ſame way upon the Line of Tangents from the Tangent of 
; 664 the Baſe, the movable Point will fall upon the Tangent of 
For, # the fide required. 
Sin $0 inthe Diagram of the fixt Problem, B, A, be- 
ataf ing 30 d. and A 23 d. 30 mn. the fide A, C, (whether 
ono you work outright or acroſs ) will be found 27 4. 54 
ei. m. And in this caſe the Term required is alwayes 
u pf Jefſer than 4s d. 
T 2. When the Baſe exceeds 45 d. Extend the con 
t wit paſſes upon the Line of Sines from 90 d. to the C-ſme of 
Ang} the Angle known, as before : thas done, if you apply the 
aff ſame extent wpon the Line of Tangents backwards from 
16s the Tangent of the Baſe, the movable'!Point will reſt upon 
donf the Tangent of the ſide required. 
54 So in the Diagram produced in the ſeventh Pro- 
l of blem, B, A, being 74 4.6 m. and the Angle A $7 d. 
inf 47 73. the fide A. C. will be found 61 d. 53 m. And 
 W inthis caſe you cannot work acros, and the fide ro be 
45 &» found will be always greater than 45 d. 
| Now if in applying the extent of the Compaſſes 
| from the Tangent of the Baſe, the movable Poinr 


L falls 
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2. When the Angle given is greater than 454 
Extend the Compaſſes upon the Line of Sines frem 90 
to the Co=ſme f the Baſe + ths done , if | you apply id 
extent upon the Line of Tangents backwards from 1 
Tangent of the. Angle given, the mevable Point will p T 
wpor: the Co-tangent of the Angle required. 

1., Example, In the Diagram of the fixth Probl! 
A, being 30d. and the Angle B 69 d. 21 m.th 
Angle A will be found 23 d. 30 mm. For if the Con: 
paſſes be extendedupon the Line of Sines from 5 
d. to 60 d. and thatextent applied backwards upee| 
- the Line of Tangents from 69 d. 21- m, the movabi} 
Point will fall upon 66d. 30 mn. the Complement a! / 
23 d. 30 m. the Angle A required. And in this cal 
You cannot uſe croſs-work, and the laſt Term founl | 
upon the Rule is alwayes greater than 45 d. but th} Can 
Term required leſs. ſme 

2, Example, In the Diagram produced in the lf ſan 

Probl. B, .A. being 74 d. 6 m. and the Angle B 664} the 
30 mm. the Angle A will be found 57 d. 47 m. For,if the 
you extend the Compaſſes upon the Line of Sine} * 
from go d. to 15 d. 54 mm. and then (becauſe thatey ing 
tent being applied backwards, as before, upon th} you 
Line of Tangents from 66 d. 30 m2, will cauſe tj m. 

movable Point to fall beyond that Line) if you pr kf 
'ceed as you were dire&ed in the ſecond Example , 
the aid laſt Probl. at laſt the movable Point wit paſ 
reſt upon 32 d. 13 mp. the Complement of the the 

A required. Or otherwiſe by crofs-work : Extenf ſam 
the Compaſſes from $0 d. upon the Line of Sines uf the 
66 d. 30 2. upon the Line of .Tangents : This don the 
if you apply that extent backwards from 1 5 d. 54 < 
-upon the Line of. Sines , the movable Paint will o ble: 
upon the Line of Tangents at the Point reprefentiy} 47 
. 324.13 m.as before. And (inthiscaſe ) the W int 

Term found upon the Ruleis alwayes le than 454+ fou 
but the Term required greater. | 


' fro 
PROBL 
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2 th PROBL. 9g. 


7 The Baſe and one of the Oblique An- 
robla] gles being kyown, to find the Side 
mh adjacent to the ſame Angle. 


om % 


3 Upca 
ovaby! S the -Radius is to the-Co-fine uf the Angle 
ent a! known ; (© is the Tangent of the Baſe to the 
is af Tangent of the fide required : Arid therefore, 
 fou!! 1. When the Baſe is leſs than 45 d. Exteud the 
ut thi Compaſſes wpen the Line of Sines from 90 d. to the Co 
ſome of the Angle known : then applying that extent the 
ſame way upon the Line of Tangents from the Tangent of 
the Baſe, the movable Point will fall upon the Tangent of 
the ſide required. 
1 So inthe Diagram of the fixt Problem, B, A, be- 
ing 30 d. and A 23 d. 30 mn. the fide A, C, (whether 
you work outright or acro(s ) will be found 27 4. 54 
m. And in this caſe the Term required is alwayes 
kffer than 45 d. 

2. When the Baſe exceeds 45 d. Extend the comm 
paſſes upon the Line of Sines from 90 d. to the Co-ſie of 
the Angle known, as before : thas dune, if you apply the 
| ſame extent wpon the Line of Tangents backwards from 
the Tangent of the Baſe, the movable!Point will reſt upon 
the Tangent of the ſide required. 

So in the Diagram produced in the ſeventh Pro- 
blem, B, .A, being 74 4.6 m. and the Angle. A $7 d. 
entins 47 73. the ſide 4. C. will be found 61 d. 53 m. And 
e  inthis caſe you cannot work acrofs, and the fide to be 
2 458+ found will be always greater than 45 d. 

Now if in applying the extent of the Compaſles 
' from the Tangent of the Baſe, the movable Nalns 
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falls beyond the Line, work as you were before d 
rected in the ſecond Example of the (eventh In 
blem aforegoing , and ſo ſtall you alſo in that of 
diſcover the fide you look for, which will then i 
waycs happen to be. leſs than qs d. One 


z 


PROBL. IO, t 


The Baſe andone of the Oblique Angl 
being known , to find the Side*opp A 
ſed to the ſame Angle. 

the ( 

S the Radius is to the Sine of the Baſe, (o isth nl 

Sine of the Angle known to the Sine of t,;; - 

Side required : And therefore Pint 
Extend the Compaſſes upon the Line if Sines from! 

d. to the Sine of the Baſe : Fer, that extent being api P- 

ed rhe ſame way from the Sine «f the given Angle mw 1", 

cauſe the movable Point to fall upon the Sine of the ji able 

required. you | 
Example , In the Diagram of the ſixth Problenſ's 1 
to know the fide B, C, extend the Compaſiesy will ; 

\ on the Line of Sines from go d. to 30d. then if yl ( 

apply that extent the ſame way from 23 d. 30 

the movable Point will fall upon 11 d. 30 >. the fi 

required. / 


PROBL. 1 


IP. 
fore d 
th Pre 


lat at 


hen 


nol 
bn 


0 18 
of q 


rom ( 


: 
þ : 
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he 
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One of the Sides andthe Oblique Angle 
next unto it being known, to find 
the Baſe. 


$ the Co-fine of the Angle known is to the 
Radius ; fois the Tangent of rhe fide given 
to the Tangene of the Baſe : And therefore, 

1. When the fide given exceeds not 45 d. Extend 
the Compaſſes upen the Line if Sines from the Ci-ſme of 
the Angle gruen, wnte.90 d. The done, and that extent 
applied the . ſame way upon the Line of Tangents from 
the Tamgent of the ſide given , will cauſe the movable 
Punt to fall wpor the Tangent of the Baſe. So inthe 
Diagram of the fixth Probl. the Angle A being 23 
d. 30 3. and the ſide A, C, 27 d. 54 m. the Baſe F, 
A, will be found 30d. o m. Bur here, if the move- 


Fable Point chance to fall beyond the Line, proceed as 


you have been before directed in the tecond Example 
of the 7. Probl. And in that caſe the Term required 
will alwayes prove greater than 45 d. 

2. When the given fide exceeds 45 d. Exterd the 
(mpaſſes #pon the Line of Sines from the Co-ſme of the 
Angle given, unto 90 d. then, if yu apply that extent 
upon the Line of Tangents backwards from the:Thngent of 
the fide gruen, the movable Point will fall upon*the.Tan- 
gent of the Baſe. So in the Diagram of the teventh 
Probl. the Angle A being 57 d. 47 mn. and the fide 
A,C, 60 d. 53 m. the Baſe B, A, will be found 74 d. 
6m. , And here the Term fought for is always great- 
x than 45 4, 


D PROB. 
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Diem 


FAS. 5 


One of the Sides and the Oblique 4 
le next unto it, being known,to fi 


the other Side. On 


S the Radius is to the Sine of the fide gi 

{o is the Tangent of the Angle known to 

Tangent of the fide required : And there 
. 1. When the Angle given. exceeds not q5 d. | 
tend the Compaſſts #por the Line of Sines from y 
wnte the Sine of the given ſide : this done, and that 
rent applied the ſame way wpon the Line of Tan E. 
from the Tangent of the Angle known ; will c _ 
movable Point to fall upon the Tangent ef the ſide res py 
So in the Diagram of the fixth Probl. 4, C; being "ow 
d. 54 m. and the Angle A, 23 d. 30 m. the fide tf; 
will be found 11 d. 30 m, And in Examples of beir 
kind crots-work may be uſed, and the Term (0 Ang 
for is always lefs than 4s d. 

2. When the Angle given exceeds 45 d. Er 

the Compaſſes as before : which done, if you apply tha 
zent #pon the Line of Tangents backwards from the 
gent of the given Angle, the movable Point Till fa On 
on the Tangent of the ſiderequired. So in the Dia 
of the ſeventh Probl. B; C, being $4 d. 28 mm. and 
Angle B, 66 d. 30 m. the fide A, C. will be found} , 
d. 53 m. This Example and the like cannot be 
formed by croſs-work ; and here the Term 
is alwayes greater than 45 d. Bur if in applying 
Compaſſes backwards the movable Point ct 
ro fall beyond the Line, work as you were be 


AireRed in the ſecond Example of the yeni x: 


| 
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lem of this Chapter, and then will che Texm re- 
auired be alwaycs leſs than 45 d. 


i 4 PROBL. 13. 


"2 or of the Sides and the Oblique An- 
gle next unto it being known, to find 
the other Oblique Angle. 

e gi 


n to 

4. | A the Rad to the Co-fine of the given Side, 
__ fo is the Sine of the Angle known, to the Co- 
! the fine of the Angle required : And therefore 

* Ta Extend the Compaſſes upen the Line of Sines from 90 
= d. ts the Co-ſine of the ſide gruen : ths done, that ex- 
- rea being applied the ſame way frem the Sine of the 
being ven «Angle; will reach to the Ci-ſme of the Angle requi= 
4 j0'4- So in the Diagram of the ſixth Problem A; C 
los of being 27 d. $4 mm. and the Angle .A 23 d. 30 m. the 
Angle B will be found 69 d, 21 m. 


m lo! 
y tha P R Q B Ko I 4 


n the 

il fdgOne of the Sides and the Angle oppoſed 
Dia 4 er 

and} w7t0 it being known , to find the 


founlk Baſe. 
t be 


"Mm ' 

tying A® the Sine of the Angle given is to the Sine of 

& Ct the fide given: (o is the Radis to the Sine of 

re 00 the Baſe : And therefore 

ent Fxrend the Compaſſes frog the Sine of the Argle groes: 
, N 2 {4 
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. 4 #6 l 4 
T0 7hLEC Nie of TiC g/ ven [ae . thei if you apply the 


exicut nem 90 d. the movatl: Point will fall upon th 
Smerf the Baſe. Soin the D:agram of the ſixth Pro 


' - : ( 
bleim, £4, being 22 4.30 m.ard rheſide B,C 11 


0 m. ihe Baic 8, 4, will be found 3o d. o m. 


FADE LL 4. 


Ore of the Sides and the Angle opp. 
fed unto it being known, to find th 
other Oblique Angle. 


$ the Co-fine of the fide given is to the Co-fn 

of the Angle given ; fo is the Kadius to th 

Sine of the Angle required : And therefore, 
Extcnd the Compaſſes from the Co-ſime of the givenſu 

to the Ce-fie of the given Angle : ths done, that exte 
being applied the ſame way from the Radius , will ca 
the movable Point to fall upon the Sine of the Angles 
quired. So in the Diagram of the ſixth Probler] 


rhe fide A, C, being 27 d. 54 m. and the Angle 8,6 


d. 21 m. the Angle A, will be found 22 d. 30 mn. 


FEUSL 16 


One of the Sides and the Angle 0p 
ſed unto it being known, to fiad 
other Side, 


A* the Tangent of the Angle given is t0 
Tangent of the fide given ; 16 is the Radiw 


1p.) 


py N 


£0; tle 
th Pre 
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d th 


-o-l 
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the Sine of the fide required : And rheretorc, 

1. When ncither the Angle nor tie given Cxcecc; 
15 d. Extend the Compa/les downwards upon the Line 
if Tangents from the Tangent rf the Angie given, tv 
'e Tangent of the fide given : this done, the e:xt0124 ben:g 
applied the ſame way up the Line of Swies jrem 99 <Q. 
wilreach to the Sine of the fide required. 

So in the Diagram of the ſixth Vroblem, the Ar.- 
ole A being 234. 30 m. and the fide B, C, 11 d. 30 
». the hide 4, C, will be tound 27 d.sg mn. 

2, When the Angle and the fide given do cz:ch of 
them exceed 45 d. Extend the Compaſſes upon tlc Lens 
if Tungents upwards frim the Tanger of tre Ang'c 
given lo thie Tungent of tre fate pivch, then if you aj 
'y that extent backwerds upin the Line of Smes frum 90 
d. the mruable Pun; wil fall upon the Sine of the fide 
required. | ; 

So in the Diagram of the ſeventh Prublem , the 
Angle B bcing 66 4. 30 m. and the fide A,C, 61 d. 
53 1. the fide B, C, will be found 54 d. 28 mp. 

3. Whcn the Angic is greater, and the fide le 
then 45 d. Extend the Compaſſes upon the Line of Tan- 
gents downwaras from 45 d. ro the Turgent of the Angle 
gioen, then if t1 at extent oc an licd the ſame BA4y jYort 
the Tangent if the given fide, the movaile Point will fi 
wpon 4 Punt , T-lach upon the Line of Sines reprejert; 7 
dine of the ſide required. 

So in the Diagram of the ſixth Problcm, the Ar:glc 
B being 69 d. 21 m. and the fide A, C, 27 d. $4 ». 
the de B, C, will be found 11 d. 30 >. And here ob- 
{erve, that Examples of this kind may likewite be per- 
formed by croſs-work, the extent of the Compaſits 
being.applicd backwards : For, having extended the 
Compaſſes acrols trom 69 d. 21 m7. upon the Line of 
Fangents t0-90 d.upon the Linc of Sincs, if you apply 
that extent backvrards and acrots from 27 d. 54 m. 
upon the Line of Tangents , the movable Point will 
tall upon the Sine of 11 4. 30 ». the ſide required. 
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G eometry. 


PROB L. I'7. Ne An 


his Calc 

One of the Sides and the Baſe bein $v 
known, to find the Angle oppoſed I ' 
the ome Stat, go «ay; 


applied 

; IIA Wthe An 

S the Sine of the Baſe is to the Radius ; bb f. <9 
the Sine of the fide known to the Sine of th Baſe B 
Angle required : And therefore, (3 7. 


If ys#« extend the Compaſſes from the Sine of the Buy 
wnto go d. that extent being applied tle ſame way , mi 


bet in 


, 


3. 
reach from the Sine of the great fide zwnto the Sine f th 45 d. 
Angle reqtared. So in the Diapram of the faxth Pro} fereo 


blem, B, .A, being 30 d. and the fide B,C; 11 4. 
-. the Angle A will be found 23 d. 30 


ERSES L.---185 On 


One of the Sides and the Baſe bein, 
kzown, to find the Oblique Angt 
adjacent unto that Side. þ 


S the Targent of the Baſe is to the Tangent od} = 
the given fide ; {o is the Radius to the Co-line} bei 
of the Angle required : And therefore, FH 

x. When neither the Baſe nor the ſide given er 
cecds 45 d. the extent frem the Tangent of the Baſe uv B, 
the Tangent of the ſide given, being applied the ſam} 
way, Will reach from go d. to the Coſme of the Anglere| 
grured, 


© 


| 
| 
| 


AP, 


bein 


Tend- 
ſed; 
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& in the D:agr:m2 of the ſixth Troblem, the Bate 
4, being 304d. and the fide A, C, 27d. 54 m. 
2 Angle A will be found 23d. 320m. Andin 
is cale croſs-work may allo be uſed, it you ap- 
ly the Compaſlcs the fame way they were cx- 


2. When the Baſe and the fide given do cach of 
--mexceed 45 d. The extent upwards from the Tan- 
ent of the Baſe to the Tangent of rhe given ſide letng 
applied backwards, will reach from 90 d, to ite Cerſine of 


Irie Angls required. : 
; bf. <6-in the Diagram of the ſeventh Problem , the 
of th Baſe B, A, being 74 d. 6 m. and the fide A,C, 61 4. 


LH 


'oNf 
= 


t of 
{nt 


Cx- 
p "1 
$17 | 
re« | 


©} 


| 
: 


(3 73. the Angle A will be found 57 4.47 m. Ho'w- 
beitin this caſe croſs-work hath no place. 

2. When the Baſe is greater, and the fide leG than 
45 d. Wirk as you were taught in the third Rule of the 


ſixteenth Problem aforegoing. 


PROD LL. 19. 


One of the Sides and the Baſe being 
known, to find the other Sia. 


$ the Co-fine of the fide given is to the Radriy ; 
ſo is the Co-ſine of the Baſe to the Cefine of 
the fide required ; And therefore, 

The extent from the Co-ſine of the fide given i» 90 4. 
being applied the ſame way, will reach from the Co-ſine of 
the Baſe, to rhe Cc-ſme of the fide required. 

So in the Diagrams of the fixth Problem the Raſt: 
B, A, being 30 d. and the fide 4,C, 27 4. 54 #2. the 
lide B, C, will be found 11 d. 20 . 
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E 5ST WAT.. 


te tn Ob; l CI Angles being K220N ; 


r9 find the B. fe. , 


o r_ * y 4 

S rho Tangent of one of the Ang/es 1s toy 
Corongent of tne ot:ner Angle ; t© 5 
” 
« 


oO 
:. Vhen one of the Angles given, and the Cz 
plement of tt Other are cach of tac lets thing 
d. Tue extent from the Tangent of the Angle leſt tid 
"> d. #1110 e Cc Ang f tre aller > 3's rFeick Þ4 
vo >. ts tre th jane rf the Baſe. So in tht :4grand 
£12 tixin Vioblem tix Angle A bein 18 23 d. Jon 
and nv Angle B 69 d. 21 m. the Baſe B, A, will 
found 20 d. Ani hoe crofs-work may likewile | 


Wien one of the Anpl.s is greater, and o 
Complomunt of the orher iviitnangs d. Proceed i 
yu ave been tang'.s i te third Rule of the 16. In, 
blem f.rcg'«ng. 


FEEDS i.2t, 


The two Oblique Angles being knom 
to find either of the Sides, 


S the Sinc of one of rhe Angles is to the w 
fine of the othcr Angle : fo 18 the Radius ti 
the Coline of the ide oppoſite to the Angk, 

wacſe Couefinc was taken: And therctore, 


(44:45 tO the Co-tine of the Bate : And the 3. 


Tr 


Ti 
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Tie extent from the yane of one Ti the Anr.gies gre en 
to the Ce-ſie if the other, berg applied the ſame way,ww:k 
reaci) from 90 d. to the Cooſme ef the fide eppoſed to 11: 
Avigie, whoſe C-ſme Was faken. 
20M So in the Dragrars of the ſixth Problem, the Angie 

, A being 23 d. 30 9. and the Angle B 69d. 2: 3 
the fide A, C will be found 27 d. 54 m. 


i'43. Of Spherical Oblique Angle 
e Gu Triangles. 


yan & 4 > © as + - 


4 I'wo Angles and a Side oppoſed to one 
of them being known , to find the 
Side oppoſed to the other, 


$ the Sine of rhe Angle ſubrended by the fide 

\ known is to the Sine of the fame fide ; (© is 

the Sine of the Angle ſabtsnded by the fide 
required, to the Sine of that fide ; And therefore, 

Tie extent from the Sine of the Angle oppoſed to the 

OMNI fide known, unto the Sine of the ſame ſide, being applied 

the ſame way jrom the Sine of the Angle oppiſed to the 

fide required, well reach to the Sine ef the ſide ſo required. 

So in the D:agram of the fixth Problem, the An- 

0 F gle E, being 38 d. 15 m. the fide B, A, 30d. and the 


us if Angie. A22 d. 20 ps. the fide B, F, will be found 18 
Angky 4: %7 7%: 


T Ds PROB, 
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FRO S Lb 24 


Iwo Sides and the Angle oppoſed [lj a1 


one of them being known, to find th 
Angle oppoſed ro the other Side. 


A® the Sine of the fide ſubtending the Arg, 
known is to the Sine of che ſame Angle; þ 
1s the Sine of the fide ſubrending the Angk 
required, to the Sine of that Angle : And therefore, 
The extent from the Sine of the ſife ſubtending th 
«Angle known , to the Sine of the ſame Angle, being ap 
plied the ſame way, will reach from the Sine of the ſul 
ſubtending the Angle required, to the Sie f that Angl: 
So in the Diagram of the fixth Problem, B, 4, 
being 30 4. the Angle E 38 d.15 mn. and the fide & 
E, 18 d. 47 m. the Angle A will be found 234 
30 m. 

The ſtudious Reader hath by flix time (I preſume) [1 
well acquainted himſelf with the turnings and winding 
ef thx Inſtrument, that in the reſelution of moſt of - tis 
anſuing Problems, it will (I concerve) be only neceſſary t 
produce the bare Analogy, without annexing either Rui! 


& Example as heretefore , and to refer the proper apply 


cation theresf, to hs farther induſtry and diſcretion. 


PV, 


«+ blems, you are to con- 


© 
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Us any of the Triangles annexed, the 
| Sides A, B, and A,F, together with 
the Angle A, being known, to find 
the Side B, E, 


A F; 
E GC 
N an ObliqueAngle Tri- 
angle, when the Terms 


propounded are rwo 


ides and one Angle , or 4 
ro Angles and one fide, þ 
and yet the Term requi- SS E 


red undiſcoverable by the 
wo laſt premiſed Pro» C A 


vert ſach a Triangle into two Rectangle Triangles, 
by ſuppoſing a Perpendicular ta be let fall from any 
one of the Angles upon his oppoſite fide , in fuch 
fort that rwo of the Terms propounded may in ong 
of rhoſe RKeQtangle Triangles till remain given ue. 


Og mr 


ictire ; for by this means all the other parts of ſich 
a Triangle rhus converted , may be readily diſcgvc- 
red by the Analogies of Rectangle Triangles : And 
t.e Per endicular thus imagined , will fall within 
thc Trizpgle z when the Angles adjacent to the fide 

upon 
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upon which 1: falls, are of one and the ſame k 
that is, both acute, or both obtuſc ; but others 
without the Triangle , when thoſe Angles are of 4 
fering kinds, viz. the one acute and the other ob 
a3 plainly appears by the Triangles annexed, ir why A 
(having the ſides 4, B, and A, E. as alſo the ard ©? 
A propounded) to find the fide 8, E, ufe thett 4, 
l:gies following : 
i. As the Radius is to the Co-fine of A; fois! 


Tangent of A, B, to the Tangent of AC, . 
2. As the Cn-fine of A,C to the Co-fine of C: ! 
ſo is the Co-fine of A, B, to the Co-fine of B, E. Gn 
And here obſerve, that to come to the knowle » 


of C, E, in caſes that reſemble the firſt of the 
grams annexed, having found A, C, you arc to ded: 
ir out of A,E; again, in ich caſes as are like th 
ſecond Diagram, A, E, ought to be deducted our 
A,C; and laſtly in thoſe that reſemble the thir 
Diagram, A, C, and A, E, are to be added togethe| A 


PROBL 25. 


Iz the ſame Triangles, A,B, and A, F, 
together with the Angle A , bein] 
known, to find either of the othe| * 
Angles, and namely (for Exampl:, 
the Angle E. 


Y, S the Radix. to the Co-fine of A ; tb isthet , 
Tangent of 4, B, ro the Tangent of Al 

2. As the Sine of C, E, to the Sine of 4 

C; & isthe Tangent of A, to the Tangent of E. 


PROBL 
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PROUDEL 26, 


A, B, and B, E, together ah A, be- 
ing known, to find A, E. 


'A® the Radius to the Co-fine of A ; fo is the 
Tangent of A, B, to:the Tangent of A, 

2. As the Co-ſfine of A, B, tothe Co- 
finc.of B, E ; ſois the Co-ſinc of A, C, to: the Co» 
finc of C, E. 


FRASD fo 27. 


A, B, and B, E, together with A, be- 


ing known, to find B. 
I, S the Radius to the Co-finc of A,B ; to i« 
E the Tangent of $4, rs the Co-rangent of 
), | A, B, C, 
"ein . 2. As the Tangent of B, E, to the Tangent of A, 


"the 5. fo is the Co-line of $A, B, C, to the Co-tine of 
C,B8,E. 


PROBL. 28. 


istef A, and B, together with A, B, being 
Fl known , to find either of the orher 
E. Sides, and namely (for Example ) 
the Side B, E, 


1. As 
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I. S the Radius to the Co-line of A,B; fois 
the Tangent of A, to the Co-tangent of 


A, B, C. A 
| 2+ As the Co-fine of C, B, E; to the Coſine of | ©? 
A, B, C; (o is the Tangent of A, 8, to rhe Tangent þ 
of B,E. 


4 
PROD LL 20. 


A, and B, together with A, B, being| 6 
known, to find E. 


x. S the Radius to the Co-fine of A, B; fo i 

the Tangent of A, to the Co-tangent of Thy 

A, B,C. ( 

2. As the Sine of A, B, C, to the Sine of C; B;F; 
{ is the Co-fine of A, to the Co-fine of E. 


- © + X 8 -* 


01s V 

A, and FE, together with A, B, being| * 
known, to find A, E. "y 

2 

WTF 


I. S the Radius to the Co-fine of A ; (os the | rwix 
Tangent of A, B; to the Tangent of A, C. | requ 

2. As the Tangent of E, to the Tangent | (at 
of A; (o is the Sine of $4, C ro the Sine of C, E. {paſſe 


PROBL.| 
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gent 
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A, and E, together with A, B, being 
known, to find B, 


t. A S the Radius to the Co-line of A, B: (oi; 
the Tangent of A, to the Co-tangent of A, 


». As the Co-fine of $4, to the Co-fine of E-: 
t is the Sine of A, B, C, to the Since of C, B, E. 


PROBL 32. 


Three Sides being known, to find any 
of the Angles. 


Dd the three fides together, rhen from the 
half Sum thereof ſubſtra& rhe fide oppoſite 
to the Angle required : this done, the Proport= 

ms will be as followeth : 

t. As the Radius to the Sine of one cf the ſides im» 
cluding the Angle required : ſo t the Sine of the other 
ſue including the ſame Angle to a fourth Sine. 

2. iAs that fourth Sine s to the Sine of the half 
Sum of the fide : ſo #s the Sine of the difference be- 
twixt that half Sum, and the fide oppoſed to the Angle 
| required, to a ſeventh Sine, betwixt which and yo d. 
| (at the end of the Line of Sines) if you with your Com- 
| paſſes diſcover the ha!f diſtance, that Point ſhall repreſent 
wato youw an Ark, whoſe Complement being doubled 1s 
the Angle you 100k, for. 
| $0 jn the Diagram of the 6, Problem the fide 4, 


| # being 
| 
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B, being 30 d. the fide B, E, 18d. 47 m. and t 
fide .A, E, 42 d. 51m. 1 demand” the Angle g: 
The Sum of the Sides is 91 4. 28 m. half that Sum ; 


45 4. q49 m. The fide A. E, being ſubſtrated of 4 


of that half, there remains 2.4. 58 m. And' ther. 
fore to diſcover rhe Angle B, proceed thus : 

Bxtcnd the Compaſies upon the Line of Sins 
from 90 d. unto 39 d. then applying that cxtent th 
ſame way, and upon the ſame Line from 18 d. 47 u 
the movable Point will fall upon 9 d. 16 92. Again 
that Point remaining there fixed, extend the Cor: 
paſſes ſo far that their other Point may reſt upon y 
d. 49 m. this done, and that extent applied the fany 
way from 2 d. 58 mm. will cauſe the movable Point x 
laſt ro fall upon 13 d. 20 mm. whole half diſtance ts 
wards 90d. will happen upon a Point reprelentin 


28 d. 42 m. whoſe Complement (viz. 60 d. 18,;n)l * 


being. doubled, amounts to 122-4. 36 m. the quantiy 
of the Angle-B required. 


PROBL. 33: 


The three Angles being known, £9 fin _ 


any of the S1des, 


EF in ſtead of the greateſt Angle, you rake jv 
Complement to 180 4. the Angles convert then 
(elves into fides, and the ſides into Angles , an! 

then (by conſequent) the operation will be the fant 


with.chat of the laſt Problem. 


4. 0 


Ca] 


on _ 
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gle Os KAI ae ea Og 
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t/4, Of divers other Geometri- 
mY cal Figures. 

Sino] 

ent th 


Pb Robl. 34. The Diarzrer a Circle being known, to 
Cor: fmd the Circunference. : 
pon 4 The extent upon che Line of Numbers from ! 
e finel t9 *he Diameter, will reach from 3. 142 to the Ci;- 
Jine of mference. | 
ce th Probl. 35. Th find the Superficial Contnt. | | 
enting Tae extent from 1 ro the Diameter be!ng twice 
$,mj| peared from .7854 , will reach to the Content O, 
antiy otherwiſe thus : The extent upon the Great Line of 
Numbers, from 1 to the Diameter, will reach upon 

the Mean Line of Numbers from .7854 to the. 
Content : Or yet thus ; the Extent upon the Great * 
Line of Numbers from 1 to .7854 will reach upon 
the Mean Line of Numbers from the Diumet'r to 
| the Content. And in this manner may divers ot the 
find inluing Problems be diverſined, which (2s before) 1 
| oeter tothe diſcretion of the Practioner. 

Probl. 36. Ty find the fide of the Square, which may 
te inſcribed within the ſame Carcle. 

The extent from 1 to .7071 will rcach. from the 


Kc of 1; - - . 
hs Diameter to the fide of the Square required. 

i Probl. 37. Having the Circumference to ſind the Dis 
Gre amter. 


The extent from 1 to .3183 will rcach from the 
Circumference to the Diameter. 
| Probl. 38. Th fmd the Superficial Content. 
The extent from 1 to the Circumference being 
| twiee repeated from 67958, will reach-ro the Con- 
Rl tent, Or, &c. 
I 


Probl 
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Probl. 29. T» find the fide of the Square, which mal Pre 
be in(eribed within tt. ing. 
The extent from 1 to the Circumference , with Th 
reach from 2251 to the fide of the Square required rom 1 
Probl. go. Havmy the Content of a Circle, to find thl Pre 
D: amaeter. an [ 
The extent from 1 to 1. 273 will reach from th; Et 
Content to another number, whole Square Root is th} Th 
Diameter required. Inche 
Probl. 41. To find the Cirenmference. et, 
The exrent from 1 to 12. 57 will reach from th} Pre 
Content to another Number , whoſe Square Root iffue j 
the Circumference required. M 
Probl. 42. T6 find the fide of the Square equal wi Fin 
fo it. he \ 
BxtraR the Square Root thereof by the 12. Probihe d 
of the laſt Chapter, and you have your deſire. ein 
Probl. 43. The breadth of a long Square being giulſengt! 
in Inch-meaſure, and the length in Foot-meaſure, to falfeer. 
the Content in Feet. Pro 
The extent from 12 to the breadth in Inches, wil j, 
reach from the length in Feet to the Content in Feaſels « 
Or, vice verſa, the exrent from 12 to the lengths Th 
Feet , will reach from the breadth in Inches to th$1 4, 
Content i in Fecrt. Pre 
Probl. 44. Tie breadth and length of a long, Squa cing 
being given in Feot-meaſure to fini 1: Content theeFeg, 
m Tards. Th 
The extent from 9 to the breadth , will reathhe le 
from the length ro the Content in Yards. Or, Oc. | Pro 
Probl. 45. To foid the Content in ſingle Perches. hid th 
The extent from 16. 5 to the breac Ith, will rea} Th 
from the length to the Content in ſingle Perch%hiz } 
Or, &c. oing 
Probl. 46. To find the Content in Square Perches ; + bow 
therwiſe (in Architecture) called Poles. 
The extent from 272. 25 to the breadth,will read Ta 
from the length to the.Content in Poles. Or, 4 e le 
rob 
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<h mal Probl. 47. The breadth and length of a long Square 
ing given 1n Perches, to find the Content in Acres. 

» will The extent from 160 to the breadth, will reach 

uired, From the length to the Content in Acres. Or, &c. 

find thl Probl. 48. The breadth and depth of a Square Re- 
angle ſolid, being given m Inch-meaſare, and the length 

IM theþn Foct=meaſure ro find the Centent thereof in Feet. 

C18 ti} The extent from 12 to the breadth or depth in 
Inches , being rwice repeated from the length in 

et, will reach to the Content in Feet. Or, &c. 

Im te} Probl. 49. The breadth and depth of a Kett angle ſolid 
Root offut juſt ſquare) being known) in Ich-meaſure, and the 
gth in Foct-meaſure to find the Content in Feet. 

Find ( by the tenth Prcblem of the laſt Chapter) 
he Mean Proportional betwixt the breadth and 
Probihe depth ; for then, the extent from 12 to that 
em Proportional , being twice repeated from the 
ngth in Feet, will reach to the Content in 
cer. 

Probl. 50. The breadth and depth if a Reftangle ſolid 

es, Wit juſt [1 ucare) being known in Foot-meaſure, to find the 
n Fee ole or Super ies at the end theretf. 

agth of The extent from 1 to the breadth, will reach from 
to hc devth to the Baſe required. 

Probl. *1. The Baſe and length of a Refangle ſolid 
.SyrÞcing knywn - F.i-neaſure, to find the Content mn 
| there! et. 

| The extent from 1 to the Baſe , will reach from 
l! ceatfhe length ro the Content. 

Ce. | Probl. 52. Having the Diameter of a Cylinder , to 
&. pidthe Baſe. 
| read} The Baſe of a Cylinder being a perfe& Circle 
erchs 3 Problem may be reſolved by the 35 afore- 

oing. 
es ; #f Probl. 53. The Baſe and length of a Cylinder being 

own, to find the Content. 
| read} Tae extent from 1 to the Baſe , will reach from 
 &c. he length to the Content. | 


Prol Probl, 


wal 


S; 
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9 . © . = = 
Provl. £4. Hawing the Axis if a Spierc, ts find 1 


Superficra! Con:ent. & - 
The extent from 1 to the Ars , being twice; vcdl 
peated from 3.142, will reach to the SUPCTNClal Cp As | 
tent required. Or, & p. & 
Probl. 5s. To find the ſe!1d Content, ea 
The extent from I to the Ax» , bring thrice: por 
peared trom .$5 238, Wiil reach to the ſolid Conten:; vith | 
quired. Or, =. Right 
Ast 

mn , —_ Radrus 


the 
CAP. VL : 
riſeth 
The Uſe of the Rule of Proportiyu; wh 


in 4, tronomy. $ 


Pre 

As 

P R @) B BP | ; the I 

_ 

By the Sun's Shadow , to find a," 
| bwohbs. Print 
on As 

: © 0" _—_ 

T * exrent upon the Mean Linc of Numb: et 
trom the length of the Rules Shadow to P 


height thereof (held Perpendicular to teF., . ,, 
rizon) will reach upon the Line of Tangentsh L | 
4 5 4. ro the Sun's height required. 


7 ' p , . A 

Probl. 2. The Swn's greateſt Declination , 1 "FA 
with 1s difFance from. the next Equinottial Punt 

tott 

known, to find his preſent Declinatton. p 


As the Radius to the Sine of the Sun's diſta 
from the next Equinoctial Point ; 10 1s che Sy 
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[ne Þre Sun's greateſt Declinarion ro the Sine of the De- 

nation required. 

Probl. 3. To find the Right Aſcention. 

1 oy Az the Radius to the Tangent of his diſtance. 
>. fois the Co-finc of his greateſt Declination to 

 HheTangent of his Right Alcenſion. 

ICT Probl. 4. The Sun's greateſt Neclination ., together 

et rich bs preſent Declmation , being known , to find his 
Right Aſcenſion. 

As the Tangent of his greateſt Declination to the 
Radizs, fo is the Tangent of his preſent Declination 
0 the Sine of his Right Aſcention. 

Probl. 5. The Elevation of the Pole, together with the 
un's Declination being known, to find how long the Sun 
riſeth or ſetteth before or after the hour of ſix. 

| As the Co-tangent of the Elevation is ro the Ra- 
FEM; © is the Tangent of rhe Sun's Declination ro 
Sine of the Aſcentional Difference berween the 

hour of fix, and the Sun's rifing or (erting. 

Probl. 6. To find the Sun's Amplitude. 

As the Co-fine of the Elevation is to the Sine of 
the Declination ; fo is the Radius ro the Sine of rhe 
Amplitude. 

| F| Probl. 7. The Elevation of the Pole, the Sun's greateſt 
I Peclination , and hs diſtance from the next Equinectial 
Pont being known to find the Amplitude. 
As the Co-fine of the Elevation is to the Sine of 
Jthe Sun's diſtance ; fo is the Sine of the Sun's great» 
eſt Declination ro the Amplitude required. 
Probl. 8. When the Sun # in the Equinottial, by know- 
{ing the Elevation of the Pole, to find the Sun's height at a= 
ny t1me aſiigned N | 
4 As the Radius to the Covfine of the Elevation ; 
$0 is the Sine of the Sun's diſtance from fix a Clock 
tothe Sine of the height required. 
ditah Probl. 9. The Elevation of the Pole, and the Declina- 
þ 110n of the Sine being knoyn, to find the Sun's height as 
the hour of ſix, 
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As the Rad:ws to the Sine of the Latitude ; of 2: 
the Sine of the Declination to the Sine of the heSum 
required. Tine , 

Probl. 10. To find the Sun's height at any time vert! 
ſigned. doubl 

1. As the Radius to the Co-tangent of thend "i 
vation y fo is the Sine of the Sun's diſtance & Ha 
fix, ro the Tangent of an Ark , which being {z be 
tracted out of the Sun's diſtance from the Fol $#0d * 
{ay again. the P 

2. As the Co-fine of the Ark found isto4 1: 
Co-fine of the refidue of the Sun's diſtance fron$0 Þ | 
Pole ; {© is the Sine of the Elevation to the Sin:$1 
the height required. 

. Probl. 11. To find the time when the. Sun wil $9: 
due Eaſt and Weſt. Sine, 

As the Tangent of the Elevation to the Radu" * 
{> is the Tangent of the Declination to the Co-w40ub 
of the hour from the Meridian. hour 

Probl. 12. To find the Sun's height, when he « 
to be due Eaft and Weſt. 

As the Sine of the Elevation to the Radius; fbf — 
the Sine of the Declination to the height required 
} Probl. 13. T6 findthe Sun's Azimuth at the | 
o fox 

As the Co-fine of the Elevation is to the 
tangent of the Declination ; (© is the Radius to Th 
Tangent of the Azimuth from the North part | 
rhe Meridian. 

Probl. 14. The Complement of Elevation , the 6 
diſtance from the Pole, and the Complement of the 5 
height being known, to find the Azumuth. 

Having added the three given Terms tog 
find the difference berwixt their half Sum and t 
Sun's diſtance from the Pole : this done, the! 
portion will be as followeth: 

1. As the Radius ro the Co-fine of the Elevatic 

ſo is the Co-ſine of the height to a fourth Sine: 


F 
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le ; of 2- As that fourth Sine is to the Sine of the half 
e heSum ; {© is the "Sine of the difference to a Rventh 

Fine, whoſe half diſtance towards 90 d. will diſto- 
time Jverthe Sine of an Ark , whoſe Complement being 

doubled is the Azimuth you look for. 
ther Probl. 15. To find the hour of the Day. 
ice fo} Having added the three given Terms together, 
ino (44 before, find che difference berwixt their half Sum 
 Fole$and che Complement of the Sun's height : this done, 
the Proportions will be theſe : 
:to 4 1- Af the Radius ro the Co-fine of the Elevation ; 
rom$6 is the Sine of the Sun's diſtance from the Pole ro 
 Sine$4 fourth Sine. 
2. As that fourth Sine is to the Sine of the half 

wil $$um: (© is the Sine of the difference to a ſeventh 
Sine, whoſe half diſtance rowards 9o 4d. will diſco= 
Raddver the Sine of an Ark, whoſe Complement being 
Co-ldoubled and converted into Time , will produce the 
hour required. 
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Line drawn parallcl unto it for ſome orher houryh 
inay be deſcribed upon the Plane : I Gy, 

i. As the Tangent of that hour is to the Rad; 
dis the diſtance of that Hour-line from the Mafrang 
dian to the height of the Stile. of t 

2. Asthe Radiws is to the height of the Stile;F 2. 
js the Tangent of any other hour, to the diſtadn : | 
of the ſame hour from the Subſtile. ie $ 

Probl. 2. A Meridian Dial. 3, 

Having drawn a Line repreſtnting part of is 
Ax# of the World towards a proper fide - of &f + 
Plane, (according to his ſituation either Eaſtward 
Weſtward) aſſigned that Line for the hour of 4 
the Proportion will fall out to be as in the former 
blem ; for, 

1. As the Tangent of any hours diſtance { 
ſix is to the Radius; fo is thediſtance of the } 
upon the Plane from the Hour-line of fix, to 
hcight of the Stile. 

2. As the Radius is to the height of the Stile; 
is the Tangent of any other hours diftance fall, 
fix to the diſtance of the fame hour from the WF 


Probl. 2. An Horizuntal Dial. 
As tac Radius to the Tangent of the hour gi + , 
fo is the Sine of the Elevation to the Tangent of ,, . « 
Hour-line from the Meridian. 


pent 
Probl. 4. A Vertical Dial. 4. | 
As the Radius to the Tangent of the hour: Wh,;,4 
the Co-ſine of the Elevation of the Tangent of 


Hour-line from the Meridian. 

Probl. 5. A Vertical Inclinizg Dial. 
Having found out the Elevation of the Pot} , 
bove the Plane, according to its inclination, the Mg, ;, ; 
portion will be this: be A 

As the Radws to the Tangent of the HouriÞ. 5. 
is the Sine of the Elevation above the Planego4 , 
Tangent of the-Hour-line from the Meridian. $jcy, : 


/ 
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Probl. 6. A Vertical Declining Dtal. 

L. as the Radius to the Co-tangent of the Ele- 
tion : (o is the Sine of the Declination to the 
C MefTangent of the Subſtile diſtance from the Meridian 

pf the Place. 
tile; 2. 4s the Radius to the Co-fine of the Declinati- 
diſtadon : fo is the Co-ſine of the Elevation to the Sine of 
je Stile's height above the Subſtile. 

3. As the Sine of the Elevation is to the Radius : 
of is the Tangent of the Declination to the Tangent 
of Gf the Inclination of the Mcridian of the Plane to 

wardgthe Meridian of the Place. 

4. As the Radius to the Sine of the Stile's height 
bove the Subſtile : fo is the Tangent of the Angle 
it the Pole comprehended between the hour given 
nd the Meridian of the Plane, to the Tangent of 
he Hour-lines diſtance from the Subſtile. 

Probl. 7. A Meridian Inclining Dial. 

1. As the Radivs to the Tangent of the Elevat- 
ion: {© is the Sine of the Inclination to the Tars 
vent of che Subſtile's diſtance from the Meridian. 

2, As the Radins 1s to the Sine of the Elevation : 
bi: the Co-fine of the Inclination to the Sine of the 
. tiles height above the Subſtile. 

BY 2. As the Co-line of the Elevation is to the Rad:r- 
® : 01s the Tangent of the Inclination, to the Tan- 
zent of the Inclination of Meridians. 

4. As the Radius is to the Sine of the Stilc's 
height above the Subſtile : fo is the Tangent of the 
ingle at the Pole, to the Tangent of the Hour-lincs 
liftance from the Subſtile. 

Probl. $. A Pclar Declining Deal. 

7 1. As the Radius to the Sine of the Declination : 

the ig, is the Co-fine of the Elevation to the Co-line of 
he Ark comprehended between the Horizon ar! 

[OW '$\e Subſtite. 

wy 2. As the Radius to the Tangent of the Dcclir-- 

L S$ion: (@ is the Sine of the Elcvetion to the Tar.- 

E KECaT 
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gent of the Incliration of Meridiars, Which bs Na] 
converted into time, ſheweth how m2ry houng] 7. 4 
Sbſtile ought to be placed from the Hourddubdil 
Ci: II. : ole, | 

3. As the Radius i3 to the TIngent of the nom t| 
diftarce fron the Subſtile : fo are the parts of $ 
height of-the Stile, to the diſtance of the Sub# 
from ths Hour-line requircd, mcaſured by a Scak 
like parts. 

Probl. 9. A Declining Inclining Dial. 

1. As the Radius to: the Targent of Tnclinati 
to the Horizon : { is the Co-fine of Declinar 
to the Tangent of the Ark of the Meridian of & he 
Place intercepted between the Horizon and t | 
Plane, which bcing compared with the Elcvation H 
the Pole, the diſtance of the Pole from the Pla 
| may be thereby readily diſcovercd. 

i 2. As the Radius is to the Sine of DeclinayProb 
from the Vertical: ſo is the Sine of Inclinatior 

the Horizcn, to the Co-fine of the Enclination to ae 

Meridian. 

3. As the Radius is to the Co-fine of Tnclinat 
to the Horizon : ſo is the Cotangert of Decii 
tion to the Tangent of the Ark of the Plane ay \/ 
cepted between the Horizon and the Meridian of t 
Place. 

4. As the Rad: 13 tothe Sine of thc Inclinaugfer L 
to the Meridian : fo is the Tangent of the Poles emde 
ftance from the Plane, tothe Tangent of the Sf 2. \ 
file's diſtance from the Mcridian. on t1 

5. Az the Radins is to the Pol.'s diſtance faat, ar 
the Phne : fo is the Sine of the Inclin-tion to tte: 4 
Meridian, to the Sine of the Stilc's hight aboen » 
tae Subſtile. Prob 

6. 43 the Cofine of the Pole's diſtance fromafpng pre 
Plane is to the Radirs £ {& is the Cotzr.guent of Q 1. 
Inclinicion to the Meridian, to the Tzngent of Þder | 
| Inclination of Mcridians, tif 1 
7. Bren 
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9. As the Radixs 13 to the Stiles height above the 

Mile ; fo is the Targent of the Angle at the 
ole, ro the Tangent of the Hour-line's diſtance 

e ho&om the Subſtile. 

Of &© 


927 8 £395 
We Uſe of the Rule of Propor- 


tios 12 G eography. 


robl. 1. TImo Places being propoun- 
aed, w: hich aiff er only in * Lotitude, 
0 find their D Diſtance. 


linzn 
Jeciu 
C itt \ Hen the two places are firnate urder 
of the Gme Mcridian, and upon the Ome 


fide of the Fquinoctial ; Subitrat!t the 
& Latitude cut if tl:2 preatcy ; that dine, the rc 
mder « the diifance required. 
2. When one of the pl-ccs propounded is fituate 
on this fide the Equinottial, and the othcr vpon 
at, and yet both under the Gme Meridian , as be- 
re: Add the rro Latitudes together ; thn due, ther 
m » the disFance required. 
Probl. 2. Two placcs, wi.:ch differ only in Longitude, 
0M ab" prep unded, to knew their d:ftance. 
of #1. When the Placcs arc both of rthcm fituaie 
of nder tac Fquinoctial : * SJrbtrath ihe lejjer } # ug tute 
tif tte | 5d * ths done, IkLerematiider is ths ©t- 
nee 2 


7 5 


NO 
| uf w. -_ vW 1:% 7 


CE ct i. mm 


76 Geography, Cap.VlI 


2. When the Places are fituate under ſome Part 
berwixt the Equinoctial and one of rhe Polcs : Taff 


«ts the Radius n to the Coſme of the comm:on Lati 


given: ſo s the Sine of half the difference of Langt 
to the Sincrf half the dittance. 

Probl. 3. Two places being given, wlich differ id 
1 Longitude and Latitude, to find their distance. 

1. When one of the Placcs is fituate under the 
quinoRial, and the other towards. one of the Pd 
Then, As the Radius +; to the Ce=ſme 1 f the diff 
of Longitude: ſo «s the Co-ſme of the Latitude gi 
zo the Coſme of the diitance required. 

2, When both Places are without the-Equinok 
and towards one of the Poles : Then, As the Ru 
* to the Ce-ſme of the difference of Lingitude: ſo 
Cintangent if the leſſer Latitude to the Tangent of 
ther Ark , which being ſabſtra&ed out of the 
plement of the lefter Latitude, retain the Ark 
of remaining ; and ſay again , As the Ce-ſmef 
Ark feund s to the Cisſine of the Ark, remaining: 
x the Sine of the leſſer Latitude to the Ce-ſine of the[1+ ; 
ſtance required. 

3. When both Places are without the Equino: 
and one of them fituate towards the North Pole,q the 6 
the other towards the South : fy thus, As the I Latit 
1s is to the Co-ſme of the difference of Longitude: kt & 
the Cc=tangent of one of the Latitudes, to the Ta 2. 
anther Ark, Which being ſubftraed our off the | 
other Latitude, and 9o d. added rogether : lay agg/* * 
As the Ce-ſme of the Ark, feund is to the Co-ſme (44 1 
Ark, remaining : ſo s the Sine of the Latitude (#%4t « 


raken, to the Corſme of the diftance required. the g 
pon 


| drſire 
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un 

te YDrobl. 1. 1 he Laticnaes of two Pla- 
r f ces being known, to find the Mert- 
the . */T.. 

me} dional Difference. 

fine 

ung. 


f te 1: Hen one of the Places is fituatc under the 
EquinoRkial, and rhe other without : The 
Degrees and Decimal Minutes found upon 
the Scale of Equal Parts at the Point ; wi.ere that other 
Latitude ts repreſented upom the Scale of Latitudes , ave 
:{ the Meridional difference required. 

2. When one of the Places have Sourherly , and 


it ofthe other Northerly Latirude ; Extend the Compaſ- 
ay 4 ſe upon the Line of Latitude, from the beginning f 


that Line to the leſſer Latitude : that done, if you apply 
that extent upon the ſame Line, and the ſame way from 
the greater Latitude, the movable Point wi! diſcover 
| pm the Line of equal Parts, the Meridional difference 
' deſired. 

{ 3. When both Places have Northerly or Sou- 
| therly Latitude : Extend the Cormppeay es wpin the Line 
> Latitndes fi: we of tic Latirudes to the al : this 


\ E 3 une , 
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p 
fone, if you apply that extent from the ( eginning f tf 
Line, the movable Puxit wiil ſhew youu «pon the Seat® 1 
Equal Parts the Meridia! difference yu look, fer, 6 

Probl. 2. Tie Latitudes of im? places {i gether Tang 
rnew differen e f Longitude being lrwown , to find Number 
Rumi e diretihing ir m2 tic one tothe ur, fo fre d 

As the Mcridion2l ditference is to tio differs Prob 
of Longirude : {5 13 tne Radiw ro inc 1avugen : 
the Rumbe : And therefore, As t 

Toe extent #j0n the Mean Line of Nitmbors fron 
Meoridional difference ts the d:fferece of Longitude, 
reach upin tle Line of Tangonts from 45 d. to ti 
ger? of the Rum. | 

And mite here, that in this Problem 2nd the lik Line } 
you may make uſt of the double Scale, pirced up Pro 
the | Line of the Rule of Proportion , at the « & Fi 
of the Sczlke of Inchcs: wiz. (it necd be) tor _ 
more ſpecdy rcdu;tion of the Sexagenary Minuty the 
the Lorgirude into Decimale, & coira : to thee teret 
you mry by that means the more rendily work | 
them vpon the Mean Line of Numb-rs. (ſme 

Probl. 3. By bath Latiudes and Riambe $0 fat 
aitance upon the Rumbe. 

As the Co-line of the Rumbe to rhe true diffe 
of Laticudes : fo is the Kadirs to the diſtance ral 9 f® 
red ; And theretorc, the 

Extend ihe Ciompaſjes acr:fs from the Ci-fine | 
Rambe ( fornd upm the Line if Stzes) to the true df 
rence of Latitudes ( found up:;n the Lean Line f 1 
bers) tus done , 1f you apply that exient the ſame n 
and acr'f; fremygo d. upin the Line of Sines, the 
wable Pint wid ſhew you upon the Mean Line if N 
bers (iz Degrees and Decimal firnutes) the d:itancen 
quired. | 

Probl. g. By loth Latitudes and Riimbe, to findil 
difference of Lmgitude. 

As the Red:5 ro the Tangent of the Rumkt) 
ſo 1s the Meridicnal difference of the Latitude A 


UN 
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If « a - 
$] + difference of Longitude required 3 Ard therefore 


0 Seb | 
'r Tie extent #pon the Lime of Tangents from 45 d. to the 
they Jangen f tie Rumte, Win YEAC! Þ u tis Aican Lene if 

Md Numbers from the Meridional df} erence f the LAtitizaes 


fo fre difference t | # rg tisde re qm red. 


7.2 Probl. 5. By both Laittatcs and diitance to find the 
38err ”—— - : 
As the diſtance 1s to the true diiterence of Lari- 


f,»&tudes : 10 18 the Kid; to the Corlinc or tin Ruwmbc: 
and therefore, 

Tue extent pin the Mean Lme f Numbers, Tis a the 
diftance to the d:jjzrence of Lutundeys, will re:cr upin the 
he be Line F ones j.018-,0 d. tore C »,ine 7 {hs Ramnzle. 
-d nd. Probl. 6. &y ne Latunde, ditance, and Kane, t: 
he fed the +1-.Cr Laiitude. Boſe 
fox & 48 Be Radius ro che CO=.ine of the? Rumbe : { is 
1 the diſtance to The true ditcrencc 0: Liticudes ; And 
hed therefore, | i 
ork | Tie excent upon the Line f Sines from 90 d. t1 ths 

(ſe F the Ramie , Wick reach upon the Mean Line of 
fad Numbers , from the distance to the true difference of La. 


tuudes. 
Probl. 7. Tie Latitudes and difference of Longicade 


ud; 


l 
HE 


p 

vcnth 7 1 * 

: read f two places LONg KIT, to ſail by the great Circle frem 
the ne Fo The Le. 
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In the Triangle «<A, B, C, let A repreſen $.7 
fephers, C, the Lizard, B, the North Pole, A, 8, 
Complement of the Latitude of S. Clrittepier, 
74 d. 30 m. B, C. the Complement of the Latin 
of the Lizard, 4o d. o m. and 4, B, C, the diew 

, of Longitude, 68 4. 30 m. Now thereforeto& 
a courſe from A to C alongſt the Ark A, C, pro 
thus : 

1. By the 24 and 25 Problems of the fifth Chay 
tind the fade 4, C, as alfd the Angles A, and C. 

2. By the 22 of the ſame Chapter find the þ 
pendicular B, 7, cutting the fide 4, C, at Ry 


Th 


Angles. 
[11.Þ 3. By tne $ of the ſime diſcover the Angle J/ 
1148 1, and by the 9 the fide 4, I. Pr 
k 


4. Leflening the Angle A; B, I, rwo, five, or 
j Degrecs , as you ſhall (ce cauſe, (for Example, by 
"ny ; Angle A, B,d,) by the knowledge of the Ang 
| R, I, and of the fide B, I, find by the 11, 12,and! 
Problems of the ſame hfrch Chapter, the Bate B, d, 
fide d. I, and the Angle B, 4, I; and {© proceeding 
do the like at the Points e, f, g, and h, you may the 
by diſover the ſeveral diſtances berwixt Point x T 
Point, the ſeveral Latirudes at thoie Points, atdy 
Is [everal Angles according to which you are to di , ,, 
your Courſe : For at firſt, from A you are toe wh, 
according to the Angle B, A, I, until you ſhall 
failed fo many Leagues as anſwer to the diſtance} 
twixt A and d : and then from d, according tot 
Angle B, d, I, untill you ſhall arrive at the Point 
| according to the number of Leagucs that d ant 
bi | are diſtant :the' one from theother; and fo cod 


quently of rhe reſt in thcir order , until you ſtall; 1 

tain che Point 1, from whence you are to ftcert 
1 Weſt towards c, the Angle B, 1, C being a Rp of 
Angle, &c. 
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te The Uſe of the Rule of Propor- 
d tion in the Gaging of Veſſels. 


e Al 


Probl. 1. The true Content of a S6- 
lid _— being known, ro find. 
the Gage Point of the ſame Mea- 


ſure, 


He Gage Point of a (olid Meaſure -is the Di; 
—_ of a Circ'e, whole Supericial Conrenc . 
equal to the (511! Content of rae lame dtwalure , 

fo the ſolid Conterit of a Winc-gallon —_ ding tg 
Wincheftcr mcaſirc, being 231 Cube- -inchcs, if you 
conceive a Circle to contain fo many Inches, you thalk 
find (by the fortierh Preblem of the htth Chaptcrs 
the Diamcter _ to be 17.15 ; For, 
} As1%5101.273: fr 4 23170294. I, wi oſe Square 
4 rect (by thc ewelith Pr.blem 0: the fame Chapter) s 17. 
I5,the ——_— f Wine-reaſare. 
+ Thus likewiſe may you calily. diſcover the G2gc- 
point of Ale-meature, an -Al-gallon (as ic hath been 
of late diſcoyered) containing 2£$ Cube-inciucs: 
For, 
As 1 kto 1. 273: fo #« 28870 366. 7, whe 
A y $q4a c=roct 72 19.1 5, the Gage-pon: f Al :<mealure. 
F's And 
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And (inciced) 283 Cubw-inches —_ tO be 
moſt probable Content of an Alc-galion , beingt 
fixth part of 1728, which 13 L he Nur bY Tr of Ch 
InCNCS COntaing d in a Cube-foort. For {6 (accords 
to that account) a C be >f59t contains ji ſt tix Gzllbn 
and the Gage-point of Alc-mcafore (by ez thn ofs 
foil ard waſtc) exceeds that of Wire-mea a(.ae 
rwo Inchcs. 

Aftcr the ſame manner alſo may you diſcover 
Gage-point of any Forreign meaſure v/in2tfocver, ad 
afterwards by that m.an3 come to the knov ledged 
the true Content of rneir Veſiel, accor ding to th 
Meaſures uſed among(t raem, as will pl:inly appes 
by that which ſhall hercafter be taught tor the din 
very of the Contents of Wine and Beer-veſſel accnd 
ing to the Engliſh Meeſares. 

Now from that which is abovefaid doth necef{ah 
follow this Corollary : Wien the Diamsier of a Clin 
in Inches « equal to the Gorge-pant f 4 any, Me:ſ ve (ga 

likew:ſe in Inches) evcry Dich im the length ther: { cinian 
one Integer of the ſame Meaſure : So in a Cylird 
having 17.15 Inches Dizmetcr , every Toch inth 
length thereof contains one intire Winc-g2'lon : 
im another h2vir.g 19.15 LN IAMCtCr, CVCr7 liq 
therecf conteins one Al-2 7711011, &c. 

Probl. 2. In a Wine cr + v=eve(cl, the Diameter:t 
Page nor ts poet. qglgy Sr roger 
Diaaeter. 

Extend the Compaſs upen the Line «of Inches fron 
the Diametcr er rhe Herd, to the Diameter at tv 
Borgue : then applying that extent from the begr- 
ning of the Gmc Line, 2rd ob{crvirg there the 
ference bcorwixt the two Diameters , © (one of tx 
Points remaining ſtill txedar rhe b. ginming of tax 
Line) clofe the Compatics nll tne other Voir my 
fall upon fo many parts of the Gage-!me, as the di 
rence between the rwo Diamcters, amounts unto 


inches 3 this done, end that cxt cnt 3} rplicd from it 
Diametr 


Diams 
Bong! 
Equal | 
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Inches 
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ches |! 
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and a 
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be 


cling 


Corda] 


Hnches, and tit at rne Bongue 21. $ Inches, [ de» 


(32 llew 


miameter at the Head towards the Dinmeter at rhe 
BonguCe, will ca {Ce tac mov?ble ioint to fall Uj-ON THe 
[Equated Diamerer JOu look for. 

Example , The Diameter at the Head being 18. 3 


T3 


mand the Lquated Diametcr. Firſt, exte. dirs "the 


1 of 
"oe : Compaſſes upon the Line of Inches from 18. 3 Ins 


ver x 
cr, Ns. 
Cl ized 

to th 

a}'Pep 
> duce 
ACCNh 


ches to 21.5, and then applying that extent from 
the beginning of tae tame Link » I find the mo- 
vable Point ro fall upon 3. 2 Inches, viz. the trve 
diference of the two Diameters 3: Now therefore 
if ſtill keeping one of the Points of the Compatles 
fixed at the bcginning of that Line, I cloſe them 
til the othcr Point may tall ar 3. 2 upon the Gape-lme, 
and att cr apply rhac extent from 18. 3 (che Dizme cr 
ar the He2d) tne movable Point will ar laſt fall upen 


| 20. 54 Ircnes , tne Egqrazed Dizmeter required. And 


by this mc.2us your \ efl.l, Which before was in part Of 
an Oval form and ICrCguar » 1s now reduced into a 
pexfct f Cy! naer 

Vrobi. 2. he equated Diameter and length if a W;ne 
efiny Fg 5ing given an Laces, to find the Content 

me f wm Wins caſrere. 

'1 he extent da the Line of Numbers from 17.15 
(the Gage-point of Winc-menlare) io the tqucied 
Diameter, being wwice repeaced from the lenge, will 
feacil Lo Tac vo) -CNe In Wr C-Z 110n3. 

Probl. 4. © find the Cntemt 12 Alcme-'[uve. 

The extent from 19.15 (the Gige-point of Alc- 
mcafure) to the Lqnatee D1:CMCECT 5 being twice re- 
reated from the Ieigth, Will reach io the Content in 
Ax-gallons. 

Prebl. 5s. Having the (oroth and the two Diameters 


r nap} 
di 
tO 
n tit 
were 


| 
| at the Head _ bengue, ti fciler milk inc Eguated Did 


meter and Content if @ Vet ty GG; > 1 I; TC [, rmaubci; end 
na mere of the liyiicr js cron: tiet the Suporficie 
= # F | = W 
tl Yr MT i mg r 1 4 qt f 8 ; 7 in = 7 #4; #**4 '& 
$4.70 +1) CH Je itt Er» Taff of £& [ Y j 0-6 $2j/C God 
CR y f th ErYeM."! 
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Dedutt half the difference of rhe Diameters ws 
Head and Bongue , out of the diſtance intercew 
berween the Bongue and the Superhcies of the Lia, 
to the end you may thereby diſcover where the 
quor within the Veſſel cuts the Head, according 
which draw a Line with Chalke ( or otherwil#) 
the Head, then having drawn another Line paralk 
the firſt, and of like diſtance from rhe other opp 
ſide of the Head, you have in the middle of the ks 
berwixt thoſe two Lines a Segment of the Ve 
marked out, and likewiſe rwo other Segment, 5 
one above and the other below that middle Segmex 
after this taking the length of one of thoſe Parals 
in Inch-meafure, the Equated Diameter 6f the Sup 
hicies may be thus found out upon the Rule : 

The extent from the Diameter at the Head to the FE; 

« red- Diameter of the Veſſel, will reach from the lengi 
ene of the Parallels to the Equated Diameter f tix, 
perficres. 

Then having diſcovered (by the 24 Preblem af 
going) the Equated Diameter of thoſe rwo other | 
guated Diameters, find (by the tenth Prcblem of t 
fourth Chapter) the Mean Proportional betweentk 
third -Equated Diametcr and the diſtance berweent 
two Parallels: .This done, make uſe of that Mean Pn 
portional, as an Equated Diameter of the middle$ 
ment, and then hnding - by one of the rwo laſt 
blems according to the Queſtion propounded) the Cr 
tent thereof in Gallons, &c. deduct that Content & 
of the whole Content of the Veſlel: All thus pet 
formed , when the Veſſel s above half fwil, the Conte! 
of that middle Segment and half that remainder 
ing added together; is the Conter:t you look for. Bk 
when the veſſel « not half fu!l, halt that remainder) 


the Content deſired, 


C AI 
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CAP. XL 


The Uſe of the Rule of Propor- 
tion in Military Orders, 


Probl. 1. Any Number of Soldiers 
being propounded, to order them in- 
to a Square Battail of Men. 


Ind (by the twclfth Problem aforegoing ( the 
Squarc=root of the Number given: For, look 
how much that Root ſhall happen ro be , ſo many 

Soldiers oughr you to place in Rank, and {5 many like» 
wiſe in File, to make a Square Batrzil of Men. 

Example ; Let it be requircd to order 573 Soldiers 
into a Square Battail of Mcn : the Square-root of 
that Number is 23.94 .; and tacrefore you are-to 
place 23 in Rank, and as many allo m File : For; Fra- 
Qtions are not conſiderable in Queſtions that concern, 
Milttary Orders. 

Probl. 2. Any Number of Seuldiers being, propounded 
to order them mmto a double Battail of Mes: viz. winch 
may have twice ſo many in Rank as m File. 

Find out the Square=-root of half the Number 
given; for that Root is the Number of Soldiers to 
be placed in File ; znd iv many more ought to be. 


placed . 
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placed in Rank , to make up a double Barrail & 
Men. 

Example » 1342 Souldiers by wg propouedcd tohe 
put irito thar order : I hind 26,0. to be the Square. 
root of 671 (halt the Number p ropounced) and there 
upon conclude that 26 ought: to be placed in File, and 
52 in Rank , to order ſo many Soldiers i1t0a doubl 
Battail of Men. 

Probl. 3. Any Number of Seldicrs berg piven , t 
erder t/:c17 into a quadruple Battail : viz. ſuch as Ma) 
ave fory ? "mes ſo many in Rank as in File, 

Here the Square-rcot of the foutth part of the 
Numbcr given will ſkew the Number to be phced ir 
File,and {fometimes ſo many are to be plzced in Rark 

So 2048 Soldicrs being ottered ro be pur ing 
that ordcr, 22 ere to be placed in File , ard $$ in 
Rank. Fer, the fourth part of 204% is 512, who 
SqQUAarc-rgort 13 22, Oc 

Probl. 4. Any Aumber of Soldiers being given, ta: 
hot w:ith their distance in Kank and File, to der then 
mtc a Square Baitail of Ground, 

Extcr:d the Compalles upon the Mean Line & 
Numbers from the diſtance in File to the diftance in 
Rark : tnis done, and that extent applicd the fame 
wey, and upon rhe tame LiriC trom the Number ot 
Soldicrs propounded, will cauſe the movable Point to 
fill upoa a fourth Number , wheſt Square-rnot 2: 
pearing at thc f me Point upon the Great Line > 
Numbers is the v-aole Num: ber of Men to be pliced 
in Filc : >) pwhich if you divide the Number of So'di 
&rs,the Quo cnt "Es ſiew the Number of Men to 
be placed in 1:: 

Exa;np!r, 2500 orgs re propouridcd to be ordered 


mto a- S$quIre Batra) of "G: ound, in f.ica fort thit] 


their diſtance in File being {-vcn toot, end thacir di] 
ſta1.ce = Rank rtrcc ſoot , the Grour.d wiwrcupon| 
rhey | nd M13 _ a Juit Square. To rcfoire rhis 
LANT Ns extend. the Compailes ron the Mean Line 


Cal 
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* 1 n _ | . " _ L _ " i 
of NumOvts dow NWearaz: rrom 7 to 3}. Tnen (Lecauic 
” | * : 4 ; | . " 
1h2 fourt h {umber to be found in all like.hood will 
onfift of four Figures) it you apply that extent tlic 
(me Wa) from 2500 1n rhe hrſt part of the Gmc 

1 kg... To al _ —k 
Tine, the movable Point will fall upon the fourth 
Xumber 3 01 look for, where alſo you mz) obſerve 
19, (fc, upon tne ſecond part of the Great Line 
NXombers, Wiich arc the Number of Mcn to be 
placed 1n nd ; again, if letting that Point of the 
Compaſſes remain fixed there , you clole rhem 
xm} | | 


will the other 'Peint may reach crof.-wile to 1 
at the beg inning of the hr't par: of the (id Great 
line of Numbers, that extent boing applicd the (me 
way (viz. down'vyards ard acrol-) rrom 2500 upon the 
fme Great Line, the mevable Point will tall ncar 
96, &c. Which are the Number of Sokiicrs ro be 
plzced in Rank. 


Probl. 5. Any Number f Soldiers Lemg propmmiled, 


ts order them 11 Rank and File according to the reaſn of 
$7 V » . LF L 
any 119 Numbers g10:1. 
. ; SO | 

Tais Problem 15 rcfolved much atter the Cume mar 
ner t 1at laſt was 2 For, 

AS Tr. ' Py portional Numicr gven for the File «to 
tact gIU8-1 tow the It ne 7 lo 5 tie Nu nbc ft Seriladiers 

«a Jarrti \, -/ {OSS [þ is F 5 T4) A // 234 & f d4e1 
ta be paced in Rank , by wiics if yors dtoifle 11.6 Wile, 


TK C 31% 1287 75 Nu mb.r to be o TY. 'TF } % te, 

So if 2500 Soldicrs were to be martialled 1a ach 
order,that the Number of Men ro as phiced in File 
might bezr ſach proportion ro the Number of Men 

be : placed in Rank, 2s 5s bz:ars to 12: I ſ:y then, 
225 18t0 12, fo 158 2500 = 160tner Number, whole 
Root 18 77» + c. Viz, the Number of Mci co be plas 
ced in Rank, by which if | the func 2500 be divided, 
the Quoticrt wiil be 32, &'c. tac Munkbes of Men 
to be pliced in File. 
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The Uſe of the Rule of Proportil,g 


on in Queitions that conten* 
%þ fon, 
Intereſt and Annutties, Ex 


yeas 1 
my 
Probl. 1. 4 Sum of Money bein . , : 


forborn for a certain time , to fil $ 
how much it will be augmented at tir 
q_ ; , 
expiration of the ſame time, account pr 
ng Intereſt pon Intereſt, accordim«® 


to a certain rate propoinded, Jy 

Fit 

Rent 

T He extent upon- the Line of Numbers fron Sum 

n '  1ool. tothe aggregate of 100 /. and the rat the 
added rogether , bcing repeated the fame wi This 


from the Sum given, (0 many times as there ar 
years in the Queſtion, will at laſt cauſe the movabi} I9? 
Point to fall upon the Principal- increaſed with th 
Intereſt , according to' the forbearance and rate pre 
pounded. 

Example, I defire to know how much 272 !. be © 
ing forborn for five years will be increafed art the} © 
expiration Of thole years according to Irntvrift up lwe 

by 
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s [acereſt,. and the rate of 8 L, per centum + Extend 
& Compaſſes upon the great Line of Numberss 
Em 100 to 108 : This done, if that extent be re- 
ated five times from 273, the movable Point will 
thit fall upon 402. 1 (viz. 402 1. 2 5.) the Principal 
wemented with the Intereſt for the forbearance of 
thoſe five years. - 
Probl. 2. A Sum f Money being due at a time to 
ame, to find what it « worth in ready Money. 
orti This is the Inverſe of the laſt ; for here, if you 
Joply-that extent backwards from the Number pro- 
Cergleoaded, ſo many rimes as there are years in the Que- 
ſon, you ſhall have your defire. 
Example, 4021. 2 5s. being due at the end of five 
years yet to come , I defire ro know how muoh that 
 _ Sms worth in ready Money according to the rate 
Xin of 8 |. per centum + Extend the Compaſles from 100 

Ito 108, as before: And then, if you apply that ex- 
I {tent five times downwards from 402. 1, the movabla 
f the Point will ar laft fall upon 273 l. the value of 4032. 1, 
laready Money. 
os Probl. 4. 4 yearly Rent or Annuity being forborn 
{neo 6 certam Number of years, to find what the CArreara» 
$1 thereef' wiii amount unto according to any Yate pre- 
punded. 

Firſt dikover the principal that anſwers ro the 
Rent or Annuity in queſtion, then find unto what 
Foy} Sum that Principal will be augmented (according to 
v| "Me given rate) at the end of rhe Term propounded : 
wrh TAs done, if you ſubſtra& rhe ſame Principal our of 
| that Sum, the remainder is the Sum of the Arrearages 
1f you look for. 

Example, A Rent or Annuity of 12 [. per annum 
ing- forborn 16 years, what will the Arrearages |, 
| thereof amount unto, they being conceived to in« 
bf creaſe (as they grow due) after the rate of 80. per 
ef contwms, Here firſt, to find the Principal that an- 


livers to12 [.fay. thus ; If 8 1. hath 100 |. for his 
Principal, 


=} 


IC 
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Prir cip?l, what ought 12 /. to have for his ? the fed ( 
fwer will br (by the fourth Problem of the fs WiuC 
Chapte:) 15o /. Having rhus diſcovered the Prix Leak 
pal of 12. viz. 1501. I hrd (by the firſt Pig, * 
of this Cinpte!) rar the (ame 150 L. being ford ſud » 
16 years will amount (after the rate of $ (. per _ 
tum) t 513. 2, rt 13513 1. 18 5. Now thirds Ti 
if I dedii't 150 {. (tne Corr pondent Principaly ot 
the Annuity giver) out of 5131. 18 s. the remain 7” 
Viz. 363 (. 18 5s. 1s the Sum of the Arcarages re A 
red. the 3! 

Probl. 4. A yearly Rent or Annuity being pr: I 
* ded, to find what ut s worth in ready money. 

Firſ?, hnd what the Arrcarages thereof amount afer 
to at the end of the Term propounded , and ti 
what thoſe Arrcarages are worth in rcady mon.” 
which thall likewiſe be the required price or vi toe 
of the Rent or Annuity propounded. 

Example, What may a man which is defiroy 
lay out his money after the rate of 8 /. per cen 
afford to give for a Leaſe of 12 1. per aww ta 
hath yer 16 years in bcirg ? I hind (by the laſt va 
blem) that the Arrearages of 12 1. per annum , bij * 


forborn 16 years, amount then unto 363 L. 18:0 
2363.9, and I tind likewiſe (by the {econd Prit 
aforegoing) that the Cime 363 1,18 5s. is worth in pt 
ſent moncy 1 06. 2, or (which is all one) 106 {. 4s. 
conclude therefr;e that the value of the Leaſe pi 
pounded (at thc rate of & 1. per centum) is 106 [.4 
Here , when the Term of the Annuity begins 
preſently, but after certain years to come, find wk 
the Arrcarages forborn for all that time are worth} — 
ready money. 
So in the Example laſt premiſcd, if the Annuity! 
16 years - were not to begin till aftcr the expiraut 
of 5 years, in this caſe you are ro enquire what 
Arrcarages (viz. 363 |. 18 s. being forborn 21 ye 
are Worth in ready money , Which you ſhall like? 


Ul 


.M 
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2 find (by the ſecond, Prollem before cited) to be 72. 2, 

ff WiuICt) being reduced is 721. 6 5. the value of ther 

p.; JLeſe required. 

7 Probl. 5. 4 Sum f Money being propounded, to 

fo v fad what Annuity (:9 continue any Number of Tears,and 

acrerding to any rate given) that $172 wi. buy. ; 
Take any Annuity at pleature, then fhna the valuc 


tncrehy . ' . - - I TH. | 1 

ncipgje] of ear Annuity in ready money : T his done, the 
eman Pr.portzon will be as followeth : 

7 As the value found 4 to the Annaity taker. ; ſo is 


' the Sum g:v01 to the Annuity required. 
mn Example , What Annuity (to continue 16 Years) 
will 1205 4. deſerve, fo tint the purchaſer may g2in 
ou afrer the rate of 8 !. per centum ? Here, fhrft, I take 
nd ol 12 4. per annum to continue 16 ye2rs , and hnd the 
| value thercof in re2dy money (by the laſt Problem) 
F tobe 106. 2, or 106 l. 4 s. I (iy therefore, 


OF V2 | 
If 106. 2 pive I2 [. per annum. 

firogd ,VViar will 120 [. yicld ? Facit 171,4 per annum, 

which being reduccd is 172 1.8 s. I conclude there» 

om ll fore, that 171.4, 8 s. is the Annuity (to endure 16 


aft p<) which 1205 0, doth deſerve, after rhe rate of 
bl. per contra. 
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A Catalogue of Mathematical and 
Books , Printed for , and Sold 
Thomas Paſlinger at the three 3; 
bles on London-Bridge, and Will 
am Fiſher by the Poſtern on Toe 
Hill, and Robert Boulter at! 
Turk's Head, and Ralph Smith, 
the Bible in Cornhil,zear the Roy 

I Exchange. Y1z. 


He AAariners Magazine , co 
taining the Art of Navi 

tion, Surveying, Ganging, Gu 
nery, Aſtronomy, Dialling, 
Fortification, by Capt. Sam.Stw: 
my, Fol. 

The-Coafting Pilor, with new San 
Draughts, by F. Sellers. | 

The Mariner's New Kallenaer , \j 
Nathaniel Colſon. 

The Seaman's Kallender , by Hem 
Philips. 

The Seaman's Prattice , by Richa 
Norwood. 

Norwood's Dofrine of Triangles,wit 

Logarithin 


Pra 


as 


Md | 
ee Þ 
Vil 


1 


| 


, 


Stw 


hol 


One 


C0 


Vig 
Gu 


Salt 


Logarithms exactly Corrected, 
and much Enlarged by the Au- 
thor. 

Praftical Navigation, being an Intro- 
duction to the whole Art, the 
fourth Edition carefully Corre- 
Qed, by F Sellers. 


NThe Seaman's Dittionary, or the Ex- 


polition and Demonſtration of 
all the parts and things belong- 
ing to a Ship, by Sir Henry Man- 
waring. 

The Seamar'”s Glaſs, ſhewing «the uſe 
of the plain Scale in Navigation, 
Aſtronomy, and Dialling, 

The Seamarn's C 0mpanion 2 teaching 
Arithmetick, Geometry, Trigo- 
nometry, Navigation, and Aſtro- 
nomy, by Matthew Norwood. 

The Compleat Cannoneer, ſhewing the 
Principles and Grounds of the 
Art of Gunnery ; as alſo ſeveral 
Fireworks for Sea and Land. 

The Safeguard of Saylors and Pilot's 
Sea Mirrour , Deſcribing the Sea 

Coaſt 


Coaſt of England, Scot land , 
land, France, Hill. nd, Dennd 
Norway , &c. According tO th 


neweilt Waggoner, with new $% 


Charts; A book very uletul, 
The Complete Modelift, ſhewing ho 
to raiſe the Model of any Sh 


out of Proportion , and to fin 
the length and bt: neſs of eve 


tru 
Cha 
Tw 
Y, 
drea 


j{ | 


or Vellel, either in Proportion wee 


Bul 
T1ſmo! 


' Rope inall Velel> ex:tly, wit 


the welghts of their Anchors an 


Cables ; alſo the Boat-Swain 
Art, oy H. Bond. 

The Complere Ship-MWright , teaching 
the Proportions uled by &: 
Perien ced Ship -Wrights , a6 
cording to their cuſtom of Built 
ing, with the drawing of| 
Draught, the making and mark 
ing of a Bend of Moulds, bot! 
by Arith netick 34 Geometr); 
b1 y Ed .h ſirel. 


ap! 
iy. 
Norm 
and 
ful 


ly c 


The Geo: a Seamen, ſhewing tit 
three kinds of Sailing , by ti 
etl 


true Sea Chart, Mercator's 
| Chart, and Þy a preat Circ e ivith 
Two Traverie Tables, adved by 
TH. Philips. 
e Book of Architefture » by An- 
hea Paladio. 
The Mirror of Architecture, or the 
I6round Rules of the Art of 
1 Building, by Vincent Scamozi. 
"Tyſmogr-: ohia, or a View of the mw 
i reſtial and Celeſtial Globes , 
| a brief I of the Prin- 
] ciples of plain and ſolid Geome- 
try, by F. Newton D. D. 
in Worwood's Epitomy, applicd to plain 
| nd Mercator's Sailing, with nſe- 
4 ful Tables in Navigation careful- 
11 ly corrected, &'c 
7 
uk 
oth 
"we 
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Gelibrand. 

The Mariners C ompaſs reftified ;, A 
Book furniſhed with Tables of 
Hours and Azimuth nſeful in Na- 
vigation,, Calculated from 1 to 
60 Degrees of Latitude , with 
the 


\ ' 


In Epitomy of Navi ation , by Hl. 


Vx ow en op rate _ 
» = 


\ - 
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uſe of all Inſtruments in Nay 


tion, by Andrew Wakely. n 
Mathematical Manual, by Mr. 6 
lips, of Navigation,Gunnery, ty 
alling, Surveying, Gauging , wit 
a Table of Logarithms to 1 0a;; 
Newton's Introduction to the A 
Logick. * 
Newton's Introduction to the Ar 
Rhetorick. 4 
Vade Mecum, or a neceſſary 
. panion, containing Sir Sam, 
land's Perpetual Almanack, 
dily ſhewing the Day of 
Month, and moveable Feaſts, 
Terms for any years paſt , 
ſent, or to come, &c. 


